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ABSTRACT

114
(PARTICLE SEAMS. ION)

TICLE EAMS, O) (Genreto)enART iE GEn , I LINEAR INDUCTION ACCELERATORS MADE FROM PULSE-LINE CAVITIES WITH(Onrto)ETErNALPUL Sr IN.JECTO

GENERATION OP ULTRA-INTENSE HEAVY ION SEAMS FOR INERTIAL CONFINEMENT E R PSSmith

P. Wintrbar FUSION Ia S. it Inh I. Almeda, CA 94501

Journal 0 " ses Physics. Vol. 21, No. 2, pp 301-315 (04/1979). one/19e orUiri of Nevada System. einel.TV 97rTf Rev yes of linter inducton ecc -s. r ve bNoA p-re7otedt e producing an ines heavy ion beam using a long drAft precioult. In one. unidirectional eoe .ulessare gevarated
te described. A be entering the tube i; onoressed by nerying outnee the accelerator and ,n~ected into the accelerator cavity

noltege end is contained by an evial mognetic field modules, which contain ferromagnetic matiel to reduce ergy lessee
producing a high density uls. A drift tube of 10 m can amolify a in the form of cu.nt induced. in parallel with the beam, in the
I0 -WbHmt 100 TW b... using an'sccoloratin9 vl tage Of I My and 

nt. :" h..

Wcavity strcture. In the other type. the acceLerator cavity modules
a diode Current on the order oi u KA. Scaling up to even higher beat ore thenselves pulse-forming lisms with energy etoree end 1Iches;

Primary Keywords: Heav ; Crift Tube; Combining Meetic ePjle! current lonso are made zero by the use of circuits thatPrimry eyNrds Hevy on ~em Crft ube Cobinng agnticgeneratc bidireetirnol aucelmration waveforms with a zero

Fielt; Space Charge Neutralized; Axial Seen vlat-c iningiaL. In o third type o design described hme. the

CompessT:cavities ae rnil driver, and |0 efficient c dulieg of energy

COPYRIHT: 1979 CAMBRIGE ONIVERSITY PRESS .o the beam is otained y desining the etrnal pulse generatos to

Produce bidirect oncl voltage waveforms with zero voltage-timele.tagrol A dsiir, fey suc a pulse gcerot r is destr~od that istE7RGY CONVFRSION, ELECTRICAL) "(elf one hv dr verve eficect a-d which is wel suive- to
EsEEGY Su !S E vuiti n newer tcriniguas, (wo accolerator cavity dcen5O re

-Eeribod that no' voDe-a the ouIne from ouCe generator to the
uua-VOLTAGEN of thoe denigns provides voltage doublina. ooaisun isD.L, Pruitts-;-o T ein poie atv ob 11.1 Proi. made between the acceLerating gradient% tat can be gbtaned withChin a-d the preceding types of inducton accelat . 10 Refs.

IEEE Transactions In Electron Devices. Vol. E1-26. No. 10 pp 1)91-1393 frunory Irr..rds: Linoor Inductio Ace7lerator; 100 Percent Efficient
• /l~t.Energy Couplung; 8io routignal Accelerating Pulse;

Dy adapting a variation of the series inverter circuit, liberally Acculerator Cavity
infused ith artificie l line-hr. pulse modulator teabeology. cv COPYRIGHT: 1979 A-nICf INSTITUTE OF PHYSICS, REPRINTED WITH
effective, Oino~e. and high perforsanco technique lio ben devised. PEEMISSIONSLow-frovvscy ST0-400 Hz) transformers are elivn!ated by di;rectPfall-wave rectificatit of the AC Po r ourca. (With appropriate
input filter design. power source frelqueall- from 50 to 400 Nz can ]Is
be accommodated in one design.] A cair of sutable high-frequency (DIAGNOSTICS AND INSTRUMENTATIGN)
thyristors altrnately charge and discharge a pair vf capacitors (Current)
through te primary of a pulse Rower travsformer. Since the effoctine MAONETOOPTICAL CURRENT TRANSFORMER. I- PRINCIPLES
frequency is high Itnousnads Of Ho). the transformur and load filter A. Papp and H Hems
capacitor ore smell ensnared to the eguicalent nvrnaI power freue.cy Siemens AG, Munches, PRO
€oponents. R eating S is low (approaches oel minimizing the P :cCIed Optics, Vol. 19, No. 22 pp. 3729-3734 (l/If80).
reactive Rower. Regulation of the output voltage is achieved by The authors present a method of measuring current is a high
varying the pulse recurrence frequency from as low as zero to some noltage line using a magnetooptltel transformer. The use of optical
amaimun (e.g. 28 tHe]. No-lOad to full-load regulation < 0.5 cercent fibers as transmission lines and currert sensors, and thehas been demonstrated. The circuit is not harmed by overload, and has birefrivo.ccs problems that result are discissed. 28 Reft.
a curant fold-bean feature. Normal operation resumes automatically Primary KeViword: P'anevoooptical Currevt Transformer; Principles
when en overload is resoed. I Refi. Faradaoy Effect; Optical Piber; Nigh Voltage Isoeltton

Prisary Raywordo: DC Power Supply; Light height; Compact; High COPYRIGHT: 1980 OPTICAL SOCIETY OF AMERICA
Efficiency; Ihyristor Switched

COPYRIGHT: 1979 IEEE, REPRINTED WITH PERMISSION

119
IPARTICLE REAMS, ELECTRON)

13 (Genert ion )
.ENERGY STORADE. INDUCTIVE; SWITCHES, OPENING) UPGRADING THE AURORA SIMULATOR
(Systems; Explosive Fuses) A. Stewart

INDUCTIVE STORAGE PULSE-TRAIN GENERATOR Harry anond Lobs, Adelphi. MD 28783
.D. Fod end I.M. Vithovitsky Har-y Diamond Lab. Report No. DLO S82 (3D/INE*

Navel Research Lab. Washington. DC 207 Avilabiiy: AD AISOS0I

IEEE Transactions On Electron Devices tel. ED-26, Ne. 10 pp 15D71535 NIS

(15, 9791. The necessary degee of control was acquired over those machin
Utilization of inductive storage in production of intense charged varamelers that determine the breesetrahlung dose output of thecanticle beams, laser beams, and hot dense elesnas of interest in sinuLator: thereby imorooing Abe eioulator efficiency and entendino

thermenuclear fusion studies and in other research areas is very its ranoe of applications. At a oien charge voltage en the Mere
ttactive because of its inheret compactness associated ith energy generator, asrtae dose output t the center of the test volume (TVC)
stor ge in the fo m of magntic ields. A ma jor problem in utili-ing ws icre yne a by a oro ulatel y 2 0 Percent . the po et dOSe OUtpUt

inductive eergy so oras ith sufficient output po er for s ch beams aceeded 50 ad IT t) for the first time, nd re roducible o u dose

end elasotas is the development of an opening switch. In some ISO rod) at low beyn energy It Nsf) was established. One result of

instaneos. repetitive pulse output is required. so thet switches must those morucemonts is that orerall machine maintenencs tie hee been
een repeatedly t a frequecy det eined by the needs of he reduced. I Re's.
sp aiment . If only a s oLL numb r of pulses i s needed, then se Of Prima y ley wcd s: AURORA; Pulsed Po er; High Intensity Eresstrehl ng

ae swaitch per pulse in the train becomes a erectical mathed for Production
generating pulse trains with psak power determined tI the performance
of inditid-al siches. Fornation Of pulse t raiPs with peab Pubt
o s e r . t e r n g e o f E t S n I E O W a s s t u d i e d . T h i s s t u d y i n l u d e d 1 2 3ithe investigaion ef single-sitch eleoets to determine methods for (PULSE GENERATORS; PARTICLE SEAMS. EECTRON)

sotending the operating eowsr to higher levels. S Refs. Itystemo; Generation)
Prilmary Keywords: Eaplosice Puss; Reo-rated; Suent Mode; Rxerisent. EPERATI0N Oi N 300-Ky, lAO-HZ, 35-KW AVERAGE POWER PULSER

Theory M•T. hut tam and .J. Rohfen

COPYRIGHAT: 1979 IEEE. REPRINTED WITH PERMISSIIN tendia Lobs. Albuoueroce. NM 57115
I EE Transactions n Electron De cics. Vo . ED- lA. No. 10 p p 1503-1508

I0S AnoLictions for efficient and reliable pulse mower systees wtth

IIAGNOSTICS AND INST URENTATID') o ve lifetimes [ 'lE8 shots) ae f rseen for elect o -beam generators.(Voltee) o-em ,¢cclertorn, nd lasers leading eventually to inertilly

SHIELDED. tIGf-VOITAOE PP0SES confined fusion reantors. These systems will have to be capable Of
R.E. D ll niger )i end D L. Smith (2 1 o tn uou s o e rai on for sustained periods sidthodt re uiring m jor

(II Stats UniverSity of New Tori, at Suffele. Suffale. NY IA226 naini snpnae or repair. High operaieng efficiency will be revuired sot
Ili AFWL. Kirtlend APE. NM 87117 only to mutnime ower consumption but also to avoi d heat buildup and
IEEE Trasc tions On Electron Devices, Vol. ED-2A, No. IS p 1553"IS5S conseoueot domage to components. The system described in this paper

(IO'l97tl. recresents an Initial effort to deneLop an efficint energy-handling
A seri es of hish-oLtae probes (aenrovinately TOO hf) with a high high-voltage pulser to study the problems of long-life components. S

Inut iroedance (>v)5 Aohni and od freue rsonse (uv190 naz) Ros.
h ens been built. These probes us e t o oncentri c cyl iders of Pri ney Keywords: Pulse Tr nsfo mer; Pu le Fo ming Line; Out at

e s s t iv e s t e r i a l ; n t h e i n n e r b .. ... i s .h m l a r g e r r e s st o r o f a S i t c h ; hA r C i r c it; i R p -r at e d ; L o n g L i f e t i m e

veltuge divider and the outer cylinder shields the or~der one from CIPYRIGHT; 1979 IEEE. NEPERIITED Wilt PERMISSIEN
the stray aoac;tance which tal normal ly degrade the response.
Tiese cylinders ran be mae9 of ,emast any renistivl mterial
r unded that certain theoret c l ons d r o s based o no un fo m 1 74

field envetratien and prows imyodacces ais• token iris aacount9. Tho (SWITCHES, CLISING)
Rhearlee diacuseed are compared to the eaperiasentel results of llanitrons)
Sever al Pr be s with d f frent res stive ta o e( UlL and r l aive ORIENTATION IN EPENDENT GNITRON

dsenons. Of erimory interest are the orote's resoonne. cost. R.J. Harvey end J., tayless
e g h t , O o t r u c t~ n t m e , veo n b s aro t o . a 5d s y s t e m hg h s R e s e a c h l a b s , M l b u . C A Hal t

cenpatability (Loading and shilil. 6 Refs 2nd IEEE International Pulsed Power Conference Proceedings. pp 371"378
Pr imry eywords: Resistive s oltage lier; Ngh nput Impedance; ( E/1 79T.

Peel Rise lime; coccetnic Conductive Cytiroers; An orientation indocendent ignitron (DiI) has been operated at 38
Stray Capacitance Shie~ding lit, IS hA with 10 niurosecond wide pulses at frequencles up to 100

COPYRIGHT: 179 EEe. RERNTED ITH PFOMISIOH Eu Tue cathvit of the 011 is a thn mrcur flm hih is held is

ploce by surfae tension on a cruled molybdenum substrate. This
revicT heT huesi 5bhoM-i te hce a basic Voltege withstand of over NO

109 ho. trig ger character smime conrorable to conventional ignttri s,
1979urrent 

rate t rie in cess of IS A/microsecond at O V, end a

(PARTICLE SEAMS, ELECTRONT mean staIcl run tine at 0 A acerago current of 22 5 iv the burst
(Generation) nods. Reformation of the film ocurs during and following the puile

THE IXPERIMENTAL TEST ACCELEOATOR (ETA) burst with a reacle tine on the oera of 18 mis. S Rats.

O.K. Hester 01), 0,O Sate EIi. J C Clan. ill. A.W. Cheetersen (u. Prinary teyvrds; Inritifon Independent; Rep-rated; Mercury Film; ~
E.G. Ceok (11, M.L. Deeter 11), I.J. F5*

5
endou 111. I+L. RegisateSrae e~o

(1). T.T. Yetota Ill and A.A. PaLtans (7) COPYRIGVT; 1979 IEEE. REPR]nTED WITH PERMISSION
(I) Laurence Liosemore Lab., Licermars. CA fl4ts(21 Lawrence Sartelay Lab. Sarteler CA
E E Eo ,Tr n s a t i o n s O n N u c l e a r S c i e n c e . V o l .N - lA . N oN 3 m e 1 51 S2

The L are ce L ve ro e Lhor at r o i s con vu vt in g an induction g

lnac ith the feloui,g erentes IA, SI c. Flit pulse wdh. S _

MeV, end 7.8 May Inertor and its essorIated Pcs d Eoer systems

Ref s.
P r m r 0  t w m d s : NT : L N A C . e s i n C o s d r.to n , P al e d P o w e rV s

I , c .
.e. 

'itll 
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,PULSE GENERATORS) 6
(USytes) NR S(ENERGY CONVERSION, THERMAL)POWER SYSTEM FOR A HIGH-POWER SURST MOOE PULSED LOAD (Load,) LOADS FOR HIGH-POWER TESTING
T.H. Robinson O.R. Gra
EC Marte n, Research Lags. Esse. UK R.:. GVry De-o6n .en3er
IEEE Transactions On Eletron Devises. Hal. ED-2N. No. 10 pp 1394-1400 97 IEEE Thirteenth Modulator Symposium, pp 70 (06/1978).(1/1979). The designer or test engineer of hgh-.oer systems is often faced

A novel power system, recently completed and commissioned. i with the problem of substituting a load for some portiontof the
described. Operating directly from an t. SO-Ho public supply, it sthn for the Purpese of evoluatingo som e ponts n the
prenides the electrical energy for a burst mode, pulsed load. In each system trou e shootinu. chvcsout othe calibratin the
burst the *Ihni- energy delivere bythe poe ytm i kJ a systo, trouble ShootingV;.,hocou ofi ,h: system, calibration, or for
burst, t h30 n. The e d L doby o wer e s IIe hag at system optinization. To be a truly equivalent Load it must match thear kV ond is capable of seitchrng 200 .opers a akapgle fnrmal load in its reactive and resistive Power relationship, its
1ens end icpitit-a o itch h ive ranoc use voltage/current ratio as e function of time. power-absorbing ebility.
lth s r t tes disthervo and PFN energy du pol ,rlty, and eany other factors. A test load may be required
Swthe s ug, e anywhere between the crime cower source and the final output. It
Switches were specilly developed four-gap CX 1100 thyratrons. could nean a load bank on a large AC or DC cower line or
Supply oltage stepup transformers were designed to enerate over transfcrnor/rectifier, a pulse-type load in the power conditioner
bursts of variable pulse number. length, and rate, with the rectified satesfofe stn. oryo of the ot te
unfiltered transformer output directly Heeetiv the modulator charging cconll of soe sstite loads d usdul b l the An

c i r u t a t u t o 6 5 k V . P o l a i i n g e f f e c t s i s t h e t r a n s f o r m e r c o e c uo u t1 o f a n . s u b i f r t e a m e n r g u s o r b e a c c o l o a t or s h

ceused by the use of repitition rates egual to. Or harmonically Pulsad power loa t theieo eel, ado:e i nt 1 d diode ladorrelated to. the spy frequencyewereanlyzedend eectively mec. Rfd
eliminated. Specia1 winding techniques were developed to provide the primary Keyw rds Des
strenvth and insulution for withstanding fault transients. 3 Sets. ::D*i 9 onsideration.

Primary Kevwrds: PoIer Line Oeration; High Energy; Rep-rated; Pulse Sondry Knywords: Abstruct Only
Furmine Networb; Direct toad Coupling CijoytRICH: 1'U8 IEEE, REPRINTED WITH PERMISSION

COPYRIGHT: 1979 IEEE, REPRINTUS WITH PERMISSION

IAo 1162140(PULSE GEHERATIRSI

(CHERGY STORAGE. CAPACITIVE; PULSE GENERATORS) (Reviews)

(M.- Generators; Mr,* PULSED POWER FOR EMP SIMULATORSHIGH DENSITY Z-PINCH PULSE POWER SUPPLY D.. Smith end siEn
.C. Nunelly. C.A. Evduhl. J.E. Hanel, K .. Hunts and L.A. Jones PhVsic Intarntional Co., San Leandro, CA 94577o blonos Notional Labs. Los Alamos, HM S754S IEEE Transuction In Antennas And Propoation. Vol. AP-2A. No. 1. pp
.978 IEEE 'hieteanth Maodulator SynDosium. pp 289-292 (06/1978). 51-Sq (01/19781.

T .e ul se- cer succly for the High Density Z-Pinch (HDZP) Simulation of nuclear weapons effects has been the main motivtion
ecPeeiment at LASL, described in this paper, is required to produce a for pulse Power development in the U.S. in the last decade. EMP
ceat cottage on the erdee of 1 'f ond a roet rurrent of 1 MA in a sinulation has bean responsible for a major class of pulse power
small, high-pressure gas load. The eoperinental load is a small systens. A general surcey of pulse power techniques is Ven,
d,metr 100 micrometer) current filament between two electrodes focusing of those purticulurly applicable for EM? simulotion. This iu

sared 10 cm apart with a 20-cm diameter coavial return conductor, followed by brief description of several representative simulators.
The current filament is to be initiated with an 18-i '1, 18-n 2 Ee's.
0-switched Nd:gl9ns laser. The DZ? system consists of a 7S-nH. Pri.ery Keyword: Maro Generator; L-C Generator; Stacked Line
NIC-tV, 72-ti mare bent that resonantly charges a water-insulated tene ator; Insulation; Switching; IMP Simulation
intermediate storage line. A prototype of 1/12 of the sys

t  
is also COPYRIGHT: 1970 IEEE, REPRINTED WITH PERMISSION

described. The Prototype hes been tested at its design values. The
large system is to become operational in November 1978. 1 Res.

Primary Keywords: Mec Generator; Pulse Fornino Line; High Voltage IAN
Secondary Keywords: 2-pinch (PARTICLE REAMS, ELECTRON; PULSE GENERATORS)
COPYRIGHT: 1978 IEEE. REPRONTED WITH PERMISSION (Generation; Spir a)

SIMPLE. PULSED, ELECTRON BEAM GUN
C.A. Orau (I). J.L. Raybun (), J. Dodge (2) and F.M. Gilman (21

141 (1) Los Alaros Notional Labs. Los Aiaos., NM 87545
(ENEROY STORAGE. MECNANICAL; ENERGY STORAGE. INDUCTIVE) (2) Anco Everett Research Lab Inc. Everett, MA 0219
(Rotating Machines; Systems) Roview Of Scientific Instruments. fol. 98, No. 9 PP. 11541180

MG ENERGY STORAGE AND SWITCHED PULSE POWER SUPPLY T t/1977).
K. Selin The construction of a simple. inexpensive electron beam gun is
The JET Project. Abinoden. Oxfordhire,. UK described. The pulsed power supply consists of a homemade spirel
1978 IEEE Thirteenth Moduletor Symposium, pp 293-296 f8A/1978). tenerator. constructed wth aluminum end vinyl pressure-sensitive

For the JET (Joint European Torus) device there are four main taeos, which is switched into the electron beam gun with a sperk gep.
pulse power supplies for the following loads= (a) the poloidel field The electron been gun itself consists of a vacuum diode with a soldcircuit (b) the toroidal field .eonetets Os) the plasma positioning carbon n rthode. Pros an initial charge ooltage of 12 bA, the(dl the plasma additional heating The (a) supply will be desoribd apparatus Poduces a 1O-A bean of 180-toY electrons having a pulse
in this Paper. It is presently in the design stage at DEC Machines duration of about 7 nec and diameter of 1 mm. 6 Refs.
Limited. U.K. end is scheduled for operation in 1982. Primar, Keywvrds: E-Boam Gun; Spiral Generator; Vacuum Diode
motor-gemerator with integrated rotor and flywheel wilI be used in a COPYRIGHT: 1977 AMERICAt ONSTITUTE OF PHYSICS, REPRINTED WITH
pulsed mode. The time between load pulses (9 minutes) is used for PERMISSION
ecfeleration of the flywheel-generator. The generator output AC is
rectified in a diode onnertor. The nominal energy eotraoted from the
flywheel-generator-conveter FGCI is 2AIR Mi at a maximum rate of It
407 PN. A sagnetic energy storage is included in order to reach a (POWER CONDITIONING
stil lager load power. 2 Re.. (Pulse Trensfornersl

Primary Keywords; Hmoolar Generator; Power Modulation; Design THE ID MILLISECOND 150 KILOATPERE PULSED POWER SUPPLY FOR THE FERMILAO
Considerations; Cost Analysis NEUTRINO FOCUSSING HORN

OPYRIGHT: 1978 IEEE. REPRINTED WITH PEMISSION R.C. Trendler
Fermi National Aneleretor Lab, Ratavie. IL 10SIN
IEEE Trannoctions On Nuclear Science. Aol. NS-2A. No. 3. pp 3977-3979

144 (.6/1979).
(PULSE GENERATORS; ENERGY STORAGE, CAPACITIVE) In order to provide the long spill (one millisecond) necessary for
(Systems; Capacitor Ranks) simultaneous oerution of the IS-Foot Bubble Chamber Neutrino
NEUTRINO BEAM OF THE INSTITUTE OF HIGH-ENERGY PHYSICS. V. PULSED POWER expeinents and counter euperiments. the e:stng short pulse (20

SUPPLY FOE THE NEUTRINO FOCUSING SYSTEM mucroseconusl Neutrino Pocunsing Horn power supply was ectensively
0.0. Rereten. H SZ. ikbulatos. V.0. tesilec, 1.. Erenenko, S.A. modified. large high current (200 kileeml) pulse trensformer was

Knyeaev, Yu.A. Leetoohtin, H.P. Oshchekov, V.1. Rvkov, A.V. procured and istlled to modify the circuit impedances. The changing
Semoi o, K.Z. Tushetremishvili and A.V. Chernon of the electrical characteristics of the system, protection systems.

Institute Of High-Energy Physics. Protvino. USSR and installation of the trensformru ill be discussed 4 Res.
Soviet Physics-Technical Physios. lol. 23. No. 1, pp 53-57 (01/1978). Primary Keywords: Pulse Transformur; Long Pulse; Sinusoidal Pulse;
Trans. Prom: Zhurnl Tekhnicheskoi Fiziki 48. 91-9 (January 1978) Cooucitor Bank; Ignitron; System Protection

The ISO-kJ system that prOduces unieolar current oulses of 511 kA COPYRIGHT: 1979 IEEE. REPRI4TED WITH PERMISSION
with length approximetely II .n .roseunnds in the three objectie
lenses of the n-u'. ino focusing system is described. The nystei
nonests of 12 :apooitor-bexl modules. The modules are connenved in 174
paralleI cith the loads by small ignitrons. The loads are abl. (POWER TRANSMISSION)
tr..sfereere whose secondary circuits include the objentive lenses of (Transrnssion Lines)
the neunr.o focusing system. Schematic diagrars are gicen for the SPACE-CtNRGE EFFECTS IN LONG COAXIAL VACUUM TRANSMISSION LINES
pulse current generator, the control system, and the nonitor system. JW. Poukey und KD. 1ergeron
The basic capabilities of the system are described. Refs. Sandia Labs, Albuquerque, NM 87115

Primary Veywords: Current Generator; Ignitroc; Capacitor Bank; Pulse Anpliud Physics Lotters, Vol. 12. No. 1 X cc -11 ( 1/19731.
Transformer; 5O0 KA Current; 150 Microsecond Pulss A yew two-dionsionel time-dependent electromgnetic particle code
Duration is epplitd to the high-voltage pulsed power flo problem in a long

COPYRIGHT: 1978 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH seIf-_cnestically insulated noanial line. It is found that the
PERMISSION currant leakge occurs only near the front of the voltage uise., that

everay transPort is very efficient at high .olteges, and that the
electrons in the insulated region do not get cIl t the anode., 11

IS) Refs.
(PARTICLE SEAMS. ION) Primory fevuords: Transmission Line; Magnetic Insuletion; Power Flow
(Geerato ) Simulation; Nunerical Calculation; 2-d Particle Code
OUASI-STATIC RIFT-TURE ACCELERATING STRUCTURES FOR iOW-SPEED HEAVY IONS COPYRIGHT: 1978 AMTRICAN INSTTUTE OF PHYSICS, REPRINTED WITH
A. Palteos asd 0. Reefs 

0
0RMISI0IN

Laurence Serklesl. Lab. Serkeley CA
Particle Accelerators. voP. A. nP 245-253 (91/1978).

Pulsed drift tubes ae discussed as a possible method of
accelerating hieh current bunches en lee enereies. Severe) setups for
vltage sources end switches whh could be used to generate the I MO
pulses to drioe the drift tubes are disnusned Pulse shaping and the
drift tube structure are else considered. Ref.s

Primary Reywerds: Drift-tube; Accelerator; Pulse Shaping; Drift-tube
Systems

COPYRIGT: 1978 GORDON AND BREACH. SCIENCE PUBLISHERS LTD.
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,DIAGNOSTICS AND INSTRUMENTATION; ENERGY CONVERSION. ELECTRICAL) ENERGY STORAGE, INDUCTIVE)
(Systems; Poamer Suplies) Tteviewsl

A FACILITY POP TESTIHG HIGH POWER DC. AC. OR PULSED DEVICES PULSE POWER SYSTEMI EMPLOYING INDUCTIVE ENERGY STORAGERN.. tillar P.T. Glinsii end 0.5. Glnmour Jr. T F. Trost, P.E. Garrison and T.R. orkes
Stte University of New. York at Buffalo, buffalo. NY 14226 Tas Tech University, Lubbock. TE 79409
li7t IEEE Pulsed Power Conference Proceedings, Paer 110-7 (11/197t). l..A IEEE Pulsed Power Cnerence Proceedings, Paper iD-1 (11/1976).

A fully instrunanted facility being developed 'or the high power Iasic circuits for utilizing inductive energy storage in
testing of pulsed-anwer and other device, is described. A benk of high-Rower oulsers are comnared in order to judge overall systemlead-avid batteries Provides Pe favi!ity w;tn 0 Rower source having perfornance, The co.iarisos are made from the standoaint of the
o -mu d sharge capacity of l.tEN joules; the batteries can be Rower -ecu resents and efficiencies for inductor charging and the
switched into naricus series-nurellel configurations to real~ze switchin tines ond efficiencies for discharging into the load. The
coltiige-Current cR-hntions we to 11 LU at 257 A. The battery bent respnnse of soverul circuits a's calculated, and the trade-offs in

cutput tePr.ils can be t-riev on end off at the test befrt wity a oar'ornanne ore discusned. S Rein.
-acu.m arc sItch if osired. A high Vacuwn punping station is buIt Prira-y Keywords: Inductive Energy Storage; Perdoroanc Comparison;

ntv the test bench fn- t Iose devices reduiring eacuorvn. An Doon Considerations
ruc.e- us-n v___ ar stches is beng deYelonet to conner the C0OYVIGST; 1976 IEEE. REPRINTED WITH PERMISSION
pnxa- oaniru.ed l AC sou've Raving a suitehle u.env te
1 k v T- bvt-e. brac is m -ntorad conrolled ecen
naliv Or bw -imbraocso-hesed ino-t.u ttno nysiin. The IRII s.'u-nGtutir nyot'- autSswas the betur chag cycle and shuts sER1v STYRA , INTUCTIVE)off 'ha nsiste- wneer -iviwerius vondtio.s de.elnn i.i tho f:ily i ytmno-in; era- tre nrgz or the dnnnPnz cy.cle. rnng the -' -%CTIVE N ICTOR STCRACE AND C0NVERTERS FOR PULSED POWER LCADS

a;".cevvno bwi"', "wool gatod *o' the *u i te rrc th pulse nil A" "1 vnd r'i" rdterscn (fl
c_-at'vn tosngcoy vacuum arc switches a- Iha dealo-mt nf a Cl) .. c ..t, of M'na-.,tu, Rinneuvs. MN

Prirury cetords" Eulsed Fewer Test Facility. Battery; Very H'igh het lUEr ,ulua Pcu - C-nferanca fruccedinen. Paner ItO-A TII/li76 .
Energy, Teci~un vltage, Microorncessor-bosed Thero is a do-eseeablo nev for smeclcrog revetitovely oulsad
Tnstrumentot.on vvwP r mouds of juryo gn;ituvos wi c pkat ofthundreds f megaotts

CoYRIGO 19'6 IEE EPRITED WITH PERMISSION ninore. The nature o b such lowds cv hr eapeuted to be as dive-sn ontheir aroliceTion oeid tha cults durutions nay range from less th.,n a

iurosoond tonmnv necond, or minutes. In this pPer, loads with
IT9 eulse durations g'eoter then several -li:seconds are conocoered. The
S WITCHES. TREHING) culsod Rawer danund and corresconding volt-encore raou ire-ient ore

(Txtaos ue senT undenruble fro the freouency and voltage fluctuation stad.os.
A METhD FOR ENHANCING EXPLODING ALUMINUM FOIL FUSES FOR INDUCTIVE oven for the loroest utility ouer systems. For large iuloon energy

STORAGE SWITCHING n mgnitudes sueccnductive inductor storage say ba economlcally
0. Con~. I. Eriednon and R. t' 2 ennloyod to reduce the rower culses on the at:lty systan. In this0
avu I Research Lab. Washington. I 20375 pager, nea schanes of inS .rcntcting the Rused load and the
!976 IEEE Pulsed Power Conference Proceedings., Paper 00-7 (11/197k). storage incuctor ore comared in terms of the pulsed Power and

The success of inductioe steres systems is doeendent on the rective volt-ampere reouirements imposed on the power system. The
devoooeit of font, low loss opening switches. An approath to this affects of the storage inductor caPacity and the Power ratings of theto stage several successively faster switches, ouch a inerdaca converters are e..liored. A partial or cemplete elinination

r bl I puse cowr n recie Iet-anip.r dead n theRoesyticircuit brecuers and fuses, in 0 manner so as to mii ,,ze overallo r roa e -a d,:dso o s
losses while achieving an effectie fast openTng time. In this paper, are cosnible through proper design. 3 to's.
we isuss the properties of an aluminum foil fuse immersed in wot.r Pric-ry KEywords: Inductive Energy Storage; Long Pulses; Rep-rated;
or hydrogen peroxide for use as one Of th final fast acting Inductive Lod
ele-rts Althoogh it has keen showan thet the time to ecplosion is COPYRIGHT: 1976 IEEE. REPRINTED WITH PERMISSION
daaendent on the fuse material. Peak current amplitude, and rise
time. w sweculate that the opening ohracteristies are also
'nfiwesce by chonical reactions and heat transfer with the 197
surnounong medium Dub is presented showing that the final IEHERGY STORAGE. INDUCTIVE; PULSE GENERATORS)
resistivty can be optimized by proper foil dimevsions and further (Sisteis; Flco Comxression)
increased by the use of chenically more active surrounding nediu TEAWATT PULSE POWER SYSTEMS UTILIZING INDUCTIVE STORAGE
such as hydrogen perooide. A Reds E.C. Cnere. M Cowan. W.K. ucor, W.. Leishar and DL. Wesenberg0

rioary KEwVords 1nductia Energy Storage; Exploding Fuse; Low Loss; Sandie Labs. Albuowerque. HM g7115
Hydrogen Peroxide Medium 1976 IEEE Pulsed Power Conference Proceedings, Paper IDO-4 (11/1i76).

CYPYRIDAT: I976 IEEE. REPRINTED WITH PERMISSIOH This Pper describes a syst which employs a superconducting
magnet. a osserator coil, and nondestructive magnetic flux
compression to produce pulsed dpower. Power in the terowatt range is

180 prodicted for full-seals systems suitable for both laser and e-beo
(SWITCHES. CLOSING; SWITCHES. OPENING) Poplicetlons of the future. Sll-scal e50er mants are desenibed
(Vacuum Tubes; Vacuum Tubes) uhich e oved radially ep inding aluminui tubes or plesmo to Froduce

NIGH VOLTAGE SWITCH PERFORMANCE OF TNE EIMAC X-2159 TETRODE neet eccirs of 1.5 giga.att. 7 9,.fs
.R. Gras Fririory Enverds.~; Superconducting Magnet; Megnetic Flue Comoression;

R OC. Griffiss AF. Y 03440 Generator; Vondestructine; Pulsar
1976 IEEE Pulsed Power Conference Proceedings. Paper IC-h (M11/61 . COPYPIGHT: 1976 IEEE, REPR!NTED WITH PERMISSION

High Power Tetrodes designed as bF power amplifiers often times
have sxcellent charecteristics that enhance their performance when
used as switch tubes. This paper reports on the test and evaluation 18
of one such high power tetrode, the EIMAC X-2159. This tuba has a TENERGY STORAGE IHDUCTIVE; ENERGY STORAGE, MECHANICAL)
design anode disgipatoen rating of 1.25 megawatts ecerage power and ltcutens; Rotating Machines)
the cathode grid and screen have very substentil ratings. The THE NRL MULTI-MEGAJOULE INERTIAL-INDUCTIVE ENERGY STORAGE SYSTEM
okiectine of the test was to determine the .soomum achievable pulsed W.i LueTon. 1.E. Rebson and W.L. Warnick
power with this tube. One main data point of int-st was a pulsed Naval Penovych Lab. lushiston. DC 2"75
current of 1000 ameeres-IG-20 microseconds end 5 KV hold-off. This 1976 IEEE Pulned Poer Conference Proceedings., Paper ID-S (11/1976).Spoint has been echieod. Further testing is planned to fully en..ov In tha Nfl multi-nega.oulc nulse power system, energy is
the limits. Problems encountered included secondary eniosion causing 'racferrai fron inertiol storage (flyuheelol to inductine storage by
the load pulse to increase in length as if it were a function nf a nelf-uocitd hoooler generator. Reliable operation of the
primary emission fro, grid. Other lectures of the tube to be inerial stnro at S MJ per flywheel is obtained from recent
discussed will be the ability to interrunt a faulted load current inmrvento in clywheel mourting, bearing lubrication. cooling and
pulse ard its overall operating stability. 0 Refo. hudrealin PCeursvneos. This encroach to energy coers in is only

Primuy Kyi;ords: EIMAC X-2159 Tube Operational Parameters; Test orsoiblo by uses I cneer-grur'iite fiber brushes which oon fellow
Results raoid Yarietvns in wheel radius. Dxperimeotal efforts are being

COPYRIGHT: 1976 IEEE, REPRINTED WITH PERMISSION devoted to reducing the Presntly high frictional wear of theseSnuohes. U Refo.
Prim . 1ay,-rds- Inertial Ene-gy Storage; lnductine Energy Storage;

182 Multi-negeinule; iieper and Gralphte Fiber Brushes
TPULSE GENERATORS) COPYRIHT: 1976 IEEE. REFRIOTED WITe PERM1551ON
(Systems)

MAGNETIC FIELD CALCULATIONS FOR HIGH-ENERGY PULSED POWER SUPPLIES
T.B becker, M.D. Dria. R.D. Pillsbury. N G. Rylender. W.F. Welder and
.H W'odlon IA9

jeiverst 00 Teocs at Austin. Austin. TX 78712 (POWER TRANSMISSION)
19'b IEEE rulsed Pour Conference Proceedings. Pacer IIR-2 (tI/S97bI. Tannoosion Lines)

Tue ensuete calculation of the sesnetic fields, steady or racidly Vils. AN EcF:CIENT ALGORITHM FOR OODELING VARIABLE IMPEDANCE
veryno, is etremely inportant in designing pulse Power suplims for TRA5SMISSION LINES
cvnV'olied th.mnunlea- fusion e"ericento, lasors. etc.. where the C.H. Jones Jr.
traditiorul simplifying essuntios become unacceptable - esoailly Pulsar Asneciates Ins. San Diego, CA 92121
wme- ferromanetc materials in high nagnetin fielis a-s used a 197k lEEF Pvlsed P.wer Cnnfere..a Proceedings. Pacer IIIC-8 (11/1971).
finite element method fon solution of Maowell'" equations for * Iranom oson lives with a caer . impedance ore the east

movisg media in t ersf I the magnetic vector potentiel and Practiral means for perfoing imeedence transormotion in large
encteoir#tic selvr cotentil ccib iig the penetration of the eulsed cower monhines. An effective erd Rractical nelculatlen
Snogneto fields in ast soloing vower suerlies of elsetrooehaninal tevhnioce is rouireo which ca nreoie adequate modeling of ec.oted
tne is oresertad. nhe aormluanir fte the steodc-statenagnetiu machine yerornonce as a part of engineering design analysis. An
fids in nonlinear media .... ts as a Iartioul -case of te- method. o ent algerithn has bemn deYeoped for moling a trensniesion&ne r IIabieaysu
This approach we used for predicting th disynarue parameters nc- lne ci.arenterIrec by on inoadonee which nre as an arbitrary bet
the very fest dischargng hemoor machine (FDXt designed by Rho osntinuoun functicn geer the length ef the line. A FUARIN subroutine
Energy Starvge Croue at the LnieerniRy of Teoa". Er is g is discussd. Comparisons of the

adoenred state of accut-n. Ti work was suorted by the ectrlic algoith roe tS w.ithth.e aneltic solutiens by Schaz end Williams
Poer esearch Institute (EPRII and the Energy Rsen any for tta sneciel case vf the eonential taerig line are ohnun. TheDoveloenent Admivist-ation (ERDA). 6 Oafs algorithm unelec, transnisoion end reflction coefficients that

Primer
0 

Keywords Muinat c Field Celculetor; tte,y State; Pulsed; realstically IodI ths resOnse of the line to the high frequencies
c'gh Fields. Numerical Caculativn; Finite Ele.ont uhich ore escecia-ly of inte-ast in pulsed rower work. The

1971 IEEE. REPRINTED WITH PERMIS10IN treditiucal pvinaro iatn of cnnidering such a line to be a series
of sht sognt of cotant inpevence implicity ignores the high
frevuInc ind Tnvoroec sore slowly as a result. I Ro.

Primary Keywordo cariahla Innudunvo. Imedence Trensformation;
Mcc;elcnu; AnaVlss; Ce.outer Simulation

COPYRIGHT. I97I IEEE. REOVINTET eIS PERMISSION
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IIEEGY STORAGE. rECHANOCAL) IEIECTROMAGNETIC COPPATIOILITY)
(Rotating Mnchines) G n d idin

APPLYING A NOFF1POLAR POWER SUPPLY TO A TOKAMAK SALVING DIAEH9STICS IN THE PULSE-POWER ENVIRONMENT
P. Wildi. S. Htechins and DI. Drig RA. Fitch
University of Texs at Austin. Austin, TX 71712 Mauwel; Labs Inc. San Diego. CA 92123
1976 IEEE Pulsed Power Conference Proceedings. Paper OlI- (ll/l976). 1976 IEE Pulsed Power Conference Proceeding. Paper 11O-S (11/1976).

The new Texas Exoerimental Tokatiak will use homopolar generators Co-toned oscillograms and outraged equipeent are a cormonelace of
ac€a pulsed per source. The high current, low voltage output of pulse-power systems. This paper attempts to exPlain why and what to
sucha source cels for unusual solutions to achieve a proper match do atut it. 0 Re's.
to toroidal coil system and ohmic heating system. The paper discusses primary Koywords: Shielding; Noise Suppression; Short Pulse Operation;
several possible altermatives. The solutions chosen for both the Noise Couching
toroidal and the heating coil system are described including sore of COPYRIGHT: 1976 IEEE. REPRINTED WITH PERMISSION
the salient Covponents such as switches and power electronics. s
Refs.

Primary Keywords: Nogeoler Generator; Application: Inpedasce Matching
Secondary Keywords: Toteamk Toroidal Field Coil 9C 205

COPYRIGHT: 1976 IEEE. REPRINTED WITH PERMISSION ,Ru v is)
THE EVOLUTION OF PULSED POWER

G.K. Simcox, .J. Moriarty and T.J. Griffin
194 l~l*' M 1119 Roytheon Co. Sedford, MA 01730

ENERGY STORAGE, CAPACITIVE; PULSE GENERATORS) lt'A EE Pulsed Pouer Conference Proceedings, Paper IIIE-l (11/1976).
.Caoocitor AanL7; Capacitor Ranks) A rec ew of pulse power developments is presented from the

M0L;AR FAST CAPACITOR BANK FINAL REPORT viewpoint of low duty-cycle, high power, high voltage generatoro.D*A Chenoney technology Th effects of increasing duty-cycle upon dielectrics,
Physic Into-notional Co. Sam Leandro. CA 94577 switching. gvnvetor form and engineering prublems are briefly
t WL Revert Re. AFWL-TR-74-132 (04/1975). discussed. Rcco-uiig the importance of cower conditioning and prime
Ua-lub-lity: AD A0ITt2 power nunagomnt, the liitetions end fundam.rtl irportunce of

NTIS pulsed pr- tchncuen are exelored with reference to the Con -olled
The report desorbes the development of a lest capacitor bank Iormon-clour Rut .on field. 4 Ref.

nodule storing 55 tJ at 10 AU DC. capab:e of operation by itself or Prinry Eayuc-Us Pulsed Power D-oeloment; Nonro-rated; Pow.
as part of a ia-we- system. The module is aesketed and utilizes two C'n t o -,g - d;p Lnittions
t~iggered gaseous dielectric rail suitches oe-able ouer the voltai. COPYRICHT: 1976 IEEE, REPRINTED WITH PER-SSION
rango IS to Se kV DC The nodule incuctance is 0 N. 10 Ees.

Primarv evwvrds: E-e-gy Storage. Capacitor Bank; Low Inductance
Su~vches; Rail Ga h206

(cJLDE GENEVLTONST
cfisurlle-ccuc)

19k THE PLASMA FOCUS AS A PULSED POWER SOURCE FOR DRIVING FU'
:AuTICCE REAMS, ELECTRON) MICOE PCOSIONS
vSyteQs) .. L. Sahlin

INITIAL PROTO I PULSED POWER TESTS Laiwrence Livermore Lab, Liverere, CA 94SSO
D.L. Jonson 1976 IEEE Pulsed Power Conference Proceedings. Paper IIIE-t (!
Sandia Labs. Albucuersue. NM 87115 The .osa fOCus is ery raerkable device. Careful stu a
lF'6 IEEE Pulsed Power Conference Proceedings. Paper 1E-2 (11/19761. focus pheno-menon reveals that nature has provided a means of

The Proto II electron bean acceleritor is being developed by time energy compression superior to most if not all inventions in
Sandia Laboratories to study engineering and physics aspets of this field. The focus provides a means of converting ralatealy sloweIectro, beam pellet fusion. Currently the 

M
ar generator-water capacitive energy storage into energy of a rapidly imploding plasma

caper portion of Prote II in undergoing high voltage testing and shell and high density inductive stored energy behind this plasma
timing reasureets. E~ght 112 kJ Mare genrators form the primary shell. The focus they acts as own switch by suddenly changing the
eer srtoge system. Each Marx generator pulse charges two parallel r-z pinch resistivity by a factor that can eceed lo0 and as a
7,5 F water capacitors to 3 MV The water capacitors act as result inductive energy is converted into heating of the dense plasma
intermediate energy storage elements end will transfer their energy which n'w acts as a target. The mode of energy concentration of the
to the water insuslatad Pulse-forming lines in 250 no by mens of focus into its ewn self owitching pinch provides a natural mode of
eight sf/sub 6/ gas insulated trigatron switches. test data and burn that nay be more effective than the various means that have been
deigr, considerations of the trigger systems, Marx generators, water proposed for burning a DT microenplcoio. We will review the efforts
capacitors. ard trigetros switches gill be presented. 5 Re.s et Licernure to drive fusion microe.losi n wi th e plasma focus

Primary Reywnrds: Prone II; E-beam; Mare Generator; Pulse Shaping; utilized as a sef-switchQd pulse power source. The physical
Tent Dta; DsigOn Considerations phenonenon involued in interrupting the currant followed by restrike

COPVRIGHT: 1176 IEEE, REPRINTED WITN PERMISSION of the current either as a relatioistiu electron burst or as shortduratior, ion burst, depending on the operating conditions, will betreated in detail. The reLation of our work at LLL to similar efforts

SIR in the Societ Union will be presented, "nd the similarity to the
(PARTICLE REARS, ION; INSULATION, MAGNETIC) plesm focus to the current collapse observed in low impedance
(Generetion) relativistic a-beco diodes will be implored. 0 Refs.

MAGNETICALLY INSULATED PULSE POWER DRIVEN LINAC Primary Kecuord: Dense Plasma Focun; Pulse Compression; Opening Switch
P.Minterberg Secondery Veywords: Fusion Iriver
UnI.ersitv of Nevada System. Rena. NV 89507 COPTRITI: 1976 IEEE, REPRINTED WITH PERMISSION
1976 IEEE Pulsed Power Conference Proceedings. Paper IIC-7 1111976).

it is shown that a linear accelerator Of aodast dimensions using
aognet;cally insulated accelaraaing segments and driven by electric
Pulsed power sources can accelerate intense beams of havy ions to (PULSE GENERATORS)
multi-Oaf energies. The soot important application of sunk an (Electrostatic)

accelerator o.ld be for the igeitron of thehmosuclear VARIAtLE CAPACITANCE ELECTROSTATIC ELECTRICAL PULSE GENERATOR
microseplsions but it could also ideally seve as a research tool OP. Oreuev
for heavy ion induced nuclear reections. IQ Refs. Air Force Avionics Lab. Wright-Paterson Air Force lse. ON 45431

Prmary Keywords: Linac; Magnetic Insulation; Neav Ion feas; 1978 IEEE Pulsed Power Cocforece Proceedings, Paper 1010-A (11/1976).
McroParticles; Very Nigh Energy Variable capaciance eecrostatic generators are capable of rugged

Secondary Reywords: Thersonucleur Mieromoclos~en efficient perotion end high paer outpot. An exposition is given ofCOPYRIGHT: 1976 IEEE. REPRINTED ITN P i a variable caIpIitance electrostatic energy conuersion system.amployino self-contvi-ed eciteion. for electrical pulsed power
generation. includ~ng mathematical an.lysis and comment on Practical

199 realization. 10 Vefs.
IT OSING) Prm'y Ce rds lectrostatic Pulse Generator; Variable Capacitance;

(Thy-0ST S C Gth Efficiency; High Power; Analysis

NEW OPTIONS IN PULSE POWER UTILIZING LASS SWITCHES CEPYRIGHT 1976 IEEE, REPRINTED WITH PERMISSION
0. tucker

Lawrence Linarsone Lab. Livernae. CA 9.550
N76 IEEE Pulsed Poi er Conference Proceed*ngs, Paper IN- E(1 '1976). 215

L ight Activated bil. Va-totes are high power, fast rise tior, TENEGY STORAGE, INDUCTIVE)
semiconduntor devices which adsn cpu possb1lties is the pulse ISystems;
field trenifica~l,,. the distributed nature of the current path end DESIN AND CO4STOUCTION OF AN INDUCTIVE STORAGE UNT FOR LASER PUMPONG
the sub nunysecond r set ime of those devices enables I Refs. 11. A-tncu, Ru. arikhin. V.Vookiv and V.I. Nashintso .

Primary Key.ords: Light Activatnd Silicon S..itchec; Fast Rise Tie; Soy. J Quantum Electron.. Vol. N. No 1 pp 70-73 111979).R -rat Trans From: ovantoay lcktrcn. (Moscow) 6.127-133 (January 1979)

COPYRIGoT: 1976 IEEE, REPRINTED WITV PERMISSION Anclytic eerossions are presenton for an e.Ploding wire switchedimoUunive energy storage nysten. A model is dnved for th: case of
mnilon - rndec. loads (inductance and cpacitance and results are

noneon Vs on .aperimont utilizicg - flash lamp as a comeleo
241 isredrce~ loud. Power Into the leaf is seen to be increased v that
'ENEROY STORAGE. MECHANICAL) delivered by cePucitenue energy storage. N Eels.
(Rotating Machines) Prinary ecunrds: Inductive Sturage; toploding Wire; Complex Leads;

PULSED POWER PROM INERTIAL STORAGE WITH VOMOPOLAR MACHINES FOR Theory; Eperinn
CONVERSION Secondarv Kywords Lanur Pupin,; Flash Lamps; Circular Spark Gap

N.N. Woodsno. H.G. Rlendor acd W.. Waldon COnrRIGNT: 1979 AMERICAN 
T
NSTITUIE OF PHYSICSUsleeroity af 

T
epe at Austin, Aus'in, TO 78712

1976 IEEE Pulsed Poer Conference Proceedings. Paper IIO-I (11/1976).
Recause of hts nimplicity. an inertial energy storage with a 217

hopelar achine for conversion can prov de a relativeiy inepensive (SWITCOFS. CLOSING)
eulsed-pewer sueely for cope imnortast applications The fundamental (Isyratrons)
erioci1les of s Ieretlon of hececolar machines are given along ith HIGH FREQUENCY THYRATRON EVALUATLON
configuratieons that hsae been used or proposed and seaing laws for GA. Hill () and T R. Rurkes (2)
each confearatien. Operating characteristics and costs are described I bDT Corporationas unctins ef energy level, discharge time and noltage level. The i2) laes Tech Aciversity. Lubbock, 7X 79409
physical liertatloss em system performance are described to define 2nd IEF lernetional Pulsed Power Conference Proceedings. Pp 364-3A?
the ranges of apolrcablity of the concept. 4 Ros, iBt
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Primare Revuords: Nonveelar Generator; Operating Characteristics; te high freevency characteristics of a triple grid thyratren are
Linitatross investigated. The rpntIdn thyratr n has three closely spaced grids

COPYRIGNT 1976 IEEE. REPRINTER WITH PERMISSION end operates much i hee conventional tetrode thyrotron. The first
prid has a dual f1ntion It functions en A pri&rg grid, rioningthe grin cathodo sroce I as well n a shield grid, isolating the
cent-el g-d fron the cathode lama during the recovery phase. The
sen d grid is the Control gr,d. with negatie cntrol
yheracTor itin. The Third grid is a shield grid, designed to enhnc,.
tseyvt-o; grid aperture deionization This thyratron is tested in a
-ne o uson Ti de-.mine its h-gh frequency lImitations. It

-rc-sirauiu.c n, cra1r'ig ot rulsa repetition frequencies of up to
100 i11 a rs-,q-- rruyOy.,ifiriy irty; .ns rd; Contrnl Grid;
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Susquento the itnuio 1o nle-goip. hollow-aode tubes Th pet A coantio I~eroti~l po Andcoal
is17.aew rang .It utigep ho.llow-no de t ubes' ba~cg hig Oncurat. o ctg wthhv rsle sceieul

itdca.Ther a .e VAT eFpic.tinnn w1~horehi ates of rise of ,ooe- intecucoenno c-et necpinn oamt

ines oltoox cause praur falr ofceti noiutigap Qon b, the Ip1 ira of a' trcseseeoii yed toe A,
theratron dluo to1 acbo.Oeslton has been to uses-ngecanl Such 0tIt I snvla A 5s A ono-tod,

duble-cthode tubs o11ch are capbl of revrs conduction without orrtec f uo Yvu. 0 "otr l- niatodod.pncio-s h
detorioration of perfrin-ae. The hollow-and ue fe h iseiaatonorn-l -~ u~sa -0perlvl.ata

eorah~~cootoe i lted spplies1. p opr'off hsuesii h% Sfimc o~hrei interue -niasx e sii".oi- h

o--onutonce circuits is ccropred with conoonionel solid-anode ci I. q Ti.. oc O i va..ciijt- T -anIcsra
t~te. i tos. tnIc h ~ lints tohochs-.r-ne s-d.el su tori

Pr-av K.cowods Arn-bocb; Co..oarison With Solid Anode Tube e.rdnion t~n .shoc .n.P i.creo rn ato
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oroc!uso77 fnr ; ce t as. ordo.mo.t.s to perform other tasks cot 11In. ot omvo.M
oeious.l.a f.n-blo. Laucher .f inter-s..t include the DC railguno MA l".Pr Mo~.N 20

drve O eory tored inertialy in a ho-ncua eert o 1976 iEEE i~~o-nMdltrSroix p1513IhlTI
tranfon-edtr_,h atco--I mnd-tr en1 the IFosta extrene. liotyaro hc eultro. r-nO. MAES- 'Lm tt A' rge
th"~nhon nun "'ve ener9ird h ighvlaeotrao o S., inS deYooonet at'ort aniiiead Switching of 41 kV asd 13 hA

ttnvg o onmla-'g oi-upact r roon. A oubrof hnbnid with orvi'sew -dthofImorsonsedaeptinrtof12
u -mns bra-ueen Ips two evones ar opomsn.Aovl.:Tearwa icIl-to--codbrtathe-iguutacrn

ye che-icalla drive~~~~~~~~~n arraturo to amuc. utr -~m -mo oa niin iortmrtos nOsdcloet

acn.ca-n icOdrte "! acacato ofgo-iepatcoIo Jsmuin. t to storage xIvo doeenal cfrheet. to too stran.n
nept viy ron..r-h and for use ms reac-tion -ngi- in .na. erA -arntao Ton of imtornel tuba struonrs ad totespeia

Irunnvrs hghivon- tilon str ti-he--see tact Ical sPply 1,mirvrt aTben u-utooamna the meoAwutn level. In
an ;eial evotnvhicles the lauchin of spaecag or th is ln f th rnrad Oi Ott thratr oos wer constructed.

nuolear waste in one-ton pokts using off-peek electric cawor. 711 aie.' ;uii-h were ox licercd to /vrh Mrunouth for evaluat Ion. oro
ao. then crttcTuesoe ts t o he sncf or otsi

E-ry Ke-ards. Eloctrcagnt ic PropuIon- ReilIun; Synchronous -t n'-1s eiTt. cc wer sujete toi.. futhr es, o opr

Mas ;rur Flu Ccs. onGeerator; ti rh .u dom .n.oabi lities. Secenmor.p tu bes ban ni- been
Socercndwctig b-, at ,1' ofthe s-ne desigo,.1al of which have not the soecifuad
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Pr- is y possitle. dl La Rettn. Pig VeyHg con aag i--et occicl. It de scr ibe, the gris
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Time Revix Of Srietifi Instrumets. iol. SI. No. A. pp 549-!50O
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IThyratrens) (Rotating Machine,; Rotating Mechinesi

FAGE MUNTING CLASS ENVELOPE HYDROGEN THYRATRONS bETA 7ED DESIG N FABRICATION AND TESTING OF AN ENGINEERING PROTOTYPE
L.J. Kettle C.V. N ING Gld . CPPENSATEO PULSED ALTERNATOR
English Electric Valoe Co Ltd. Chelmsford. Essex. UK W.Rird and H.H. Woodnon

IB T Th arte.th Me aor Symposium, PP 102-104 (06/1978). Univernity of Tones at Austin. Austin. TX 772

The stacked grid and anode assenbly of conventional ceramic LLL Final Report on Contract W-CS-E:G-N, 103/1RRI).takon d rido n d O de r.seiocr eTh nodThe dosgn, fab-cation, and test results of a prototypetromponsaeo culsed alternetor are discussed. The proottypewhich in as large as that in a glass envelope tube. In consequence. conculsator in a vertical shaft s.nle Phase alternator with auhen a trip or citk-out occurs in Many pulse modulator applicaticns., oetn reueedsletpl ttr h ahc sdsgeIrot.c nhating Armatu-a and salient pole stler dh 'sh 9,:esgnd
the *nllow through nirrest nov cause a ceramic thyratron to quonch fnrlOW rep rote pulsed duty end i~s nived O drive a codified 1a cc
and cnndect in a .etellic spa-k code, thus causing irnepureblo danage Peta eplfior. The loud consists of sixteen 1S im x 20imm x Ill cc
to itself. The caper describes recently develoced hydrogen thyretrons long uenon flusnlemps connected in parallel. The prototype
which ocSbne the edantages of the oon structured glas envelone . r g r a it cr at
tubes, capable of hig:h anp. second ratings for their size, wth the dmu or dgnerpued 50 on. At motnee of 6 kV , te Hertalconentional low inductance flange sountings normally associated with v snored in Oh' of 0l nto .t i 0 . ..d thJi. ItRelIn-q st-e n h opusor. oo 'a 4 MJ . I Re IF
ceranin enuoloie tubes. hon used in simple low inductance housing. Prin-y Keywords Conoulnatcr; High power; Larirated rotor;
these tutes ape cucable of handlino rates of rise of current in CumPse w htaeg fu deit
e .ess of 53 k/c u-e-d. 2 Tine vryino armature , ircuit

Primary Kcwrds: Glans Thyratron; Low Inductance; Fast Rise; Long Secondary Keywords: Pulse shaing; Simulatto; Magnetic field canning,Pulse S~nayKvod:Plesaig iua~n antcfedmptg
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WOTHN CAPTuINLTESTHYRA S FOt SHORT PULSE LASER CIRCUITSHIGHi IOE WITCH ING C APABILITIES H. eonadC¢ e!
Bulk.,. M_ Krit Pornoy and g. ooler Enlilsh Electric Value Co Ltd. Chelnsford. Essen. Ut

Te~ eh ~estLubbock, TX '94 ,1 1 E9,U

SIEEE Thirteenth Modulor Symposium, Pp 173-179 (06/197).9) lEE Thrtenth Modulator Syposium 12-12 /17.SyPosum c c 3ITH 106/197t1. The nuentional thyr.ron is a uniidinentional swith; therefore

co-ab~it if o o e e rh rderiands (ergeounront renerstls Ias in many short
nilse rop tion vate. nurreut r ise nine. cohloag pndlng capaurre t guise lusy, d-iurs) arc back .-positive ion sri,..On of the ecodeend liuntine. The scenific switches coulombre Noodliatrng .caailturface, causes nctall cocautter inn ahch soon leafs to ca dradaton

vnn c.t thlyd rtairs R',), ..... tb , ntrons on f forwards voItag hod-off. A ow range of tubes described which
r Vtfirds I to SEs, vacu at s.qiign n enrd lasma

..,r gate. llnForn~t,0n -~ this stud; ... obtained from te oen during the forword pulse t.ithin a'holl anular ape-tured a~oda
.,ta~tu-e. Emphasis s lAcz on a s~itches capabI ity to an d 1e-oacuoen a wityheencapabilityouto handles.t ruccu-e. it is shown that by careful design of the orid/anad

from th open 1.r..iteuin tbysntIr~ sPrs-ay Kny"ords. Rev.e.;ThyramronThyrlto ReVs.u goetrc, a form of bi-directional oeration, without loss of forward
Sc crue I it o ; olage hodoff, can be obtained. Information is given concerningC PYRIGHT: 1978 IEEE, REPRINTED WITH PERM IIN dircutt :ui~abl, fo prtn hs hyretron. Pi~plvi

prde P to . .v~ prbe soiaed It h reco.vr time.. 0 Refs.
Primory Kcywo ds: Ceramic Thyratr.n; Bidirct.oval Operation; Short

Pulse

20 Scondary Keywords: Gas Laser Puming
!S'AITCHES, CLOSING; PULSE GENERATORS) COIP(RIGHT: 1978 IEEE. REPRINTED WITH PERMISSION

Thyralrgms; Capacitine)
HSG-PWER. HIG-REPETITION RATE PULSER FOR PHOTO-IMPULSE IONIZED LASERS
VIE Merchant. HIJ.J. Seain and J. Sow 257
University of Alberta. Edmonton. Alberta. Canada (PULSE ENEPATOSI
The Reciew Of Scientific Instruments. Vol. 49. Ne. 12. pp 1631-1636 (Line Typol

(I 12/1978). 
A 1200 MEGAWATT VAN-MOURTED LINE-TYPE MODULATOR

The design end operational parameters of a high-power Pulser PAh Corbiere, RE. KoIbas and J.J. Moriarty
suitable for a photo-impulse onined laser are presented. The Raythen Co. Dedford. MA 01730
relatively compact decice utilizes a ceramic thyratron in a triggered 170 IEEE Thirteenth Modulator Symposium op 260-263 (06/197).
rasonant charging circuit. Efficient operation at repetition rates up A line-type modulator is described which Operates free a 616) V AC
ho tO kHz. with Pulsed powers n encass of 2 MW end average powers of source and delivers repetitine 12 kJ pulses to a remote load. The
snuer" kI ilwats hen been achieced. 9 Rnfs. module end its controls are self-contained in a 45 foot long

Prmary Key-yrds: Thyratron; C'axal Mount; Low Inductance; Compact enuironmentally controlled, trailerable non. The pulser is coeprised
Construotion; Low Energy; Rp-rated of fourteen thyratron-suitched modulators, command-charged free a

COPYRIGHT- 1978 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH common source and coupled to the load by means of a single output
PERMISSION transformer and cable. est equipment has been devaloped which

providem system shutdown and fault Identification in the event of
thyratrun malfunction, load fault or choreing imbalance. The module

244 has been operated into a rosistive load at the following levels:
(SWITCHES. CLOSING; BREAKDOWN STUDIES) Outi Voltuge - 165 kV Energy per Ple - 12 Al. Pulse Repetition
IVacacs laps. Electrical; Vacuum. Electricel) Rate - 5 gle Shot to 25 pos, Burst Duration - 15 s, Pulse Duration -
ELECTRON CURRENT IN DELAYED TRIGGERING OF HIGH-VOLTAGE, HIGH-VACUUM I microseconds and 20 microseconds. I Rafs.

PULSED DISCHARGES Primary Keywords: Lime-Type Modulator; Pertable; Hydrogen Thyretron;
0.1. Volkoc, V., Glasko., A.O. Dmitriev, A. . Korshunov and E.M. High Voltage; System Protection; Command Chsrge;

Re i hrude 1 Modular Construction; Ro-rated
Moscow State Aminersity Moscw., USSR COPYRIGHT: 197 IEEE, REPPINTED WITH PERMISSION
Snuiet PhVsos-Technical Physics., Vol. 16. No. 10, pp 1710-1716
(0114/972).

Trans. From: Zhurnal Tekhnichaskoi Finiki 41. 2159-2116 lOotobar 1971) 259
A modal for the disintegration of metal vapors is used to find the COMPACT MEGAWATT AVERAGE POWEL PULSE GENERATOR

daoium density of the electron beam imoingqing o the anode in I.E. Credon. J. McGowan. 6.J. Buffa end S. Schneider
delayed Snggering of a pulsed discharge in high vacuum. Cocuter ECOe, Fort Monmoath, NJ 07703
calculations (uning en M-20) show that the maimum steble electron Rosearch and develoment technical reap. Ho. DELET-TR-TE-26. 6p
current density in a cold-cathode tube with a trigger electrode is an (1l/1978).
order of magnitude creeter than the electron current density fro a tuailabilitv: AS-A065 I13/3ST
thermionic cathode (anode-to-cathode distanced % 1 cc. nolta;e drop NIS
between the electrodes U/sub 0/ u 3Q kg). Those results are feund to to ubstyavt uoilable.
agree with cope-ert. A Ras. Priray re Purds False Generators; Modulators; Nigh Power

Primr
0 Kevords: Vacuum Gap; Metal Vapor; Modeling; Electron Flow; Sacordory Keyanrdn: Nurt Mode; PFN(fulse Forming Netporks); HTISDODXA

Numerical Calculation; Cold Cathode; Heated Cathode;
Space Charge Neulralizat:on
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246 LOW INDUCTANCE SPARK GAP SWITCH FOR %LUMLEON-DRIVEN LASERS
(SIIYCNsJLOSING) .W. KeIn. T.D Raymond and ST. Walsh
(SITroS CSNUniversity of Teas at Austin, Austin, TX 70712(Tyaros he Revme Of Scientific Instruments, V.o1 . $1,' NO. 1, pp 42-43
NEW 0RVELOPMEHTS IN SUPER-FAST. HIGH-POWER, HYDROGEN THYRATRON SWITCHING T i e f I nN pp
It . Carist, . S. Frledman, S.S. Merz and DR.V Turouint We report the d-mign of a low induotace spark gap switch for
EGEO Inc. Salem. MA 01570 Elumlnin-driven lasers which is highly reliable under conditioms of
IEEE Transactions On Electron Devices. Vol. ED-26. No 10 Pp 1427-1438 hgh repettion rate and high averoge power. The reported operA ga

(1031,79 ).n.p~,..u a. a
110/19TH).0nun prOcidod reprodunible pulse ucueferes without maintenance for MEA
Design criteria for hydrogen thyratrons operating at fast rates of shots in a Slunleic-driven nitrogen laser. When operated with•

currentp is l(di/dO) . high anode voItages, and high peak currents nitrogcn-5
0
/sub 6/ mioture in the laser tube, this laser provided

have been theoretically end eaperimentally determined. The pproach peck ecss of 3 MW at S-ta repetition rate and an ecerage
was to divide the inaastigation into two yasicareen The criteria oe:.e ofe0.5 14 at 120-Ha recetiti-n re.t4 reiOn tf 7. ic PIP 1 HI reowrItion rate,. 4tRfe
for achevilng high c'/dt ware first estabIished at relatively low Pricary ceywords: Lru lnductonco; Copper Electrodes; Nitrogen Gap;
coltges. Then the information necessary to incorporete features Insulator Shield; Rep-rated; lumlein-lina
promoting high di/dt into a high-collage structure was dtermi,ed. COP'RIGHT. 1900 AMiPICAN INSTITUTE OF PHYSICS, REPRINTED WITH
The principal factors affecting di/dt are the tute'S eFFctive PIPM)SS10.
Inductance, the nature and rete of the plasma 0-vi and the manner
in which poceuta lion s effected, The inductance aepends on the tubes
geoetry and dimensions. PIano. o.wth is a function of geometry aid 2
gas prensure. and must be controlled in a ,,t such that the tibn is (SWITCHES. CLOSING)
triggered and then ommutatos in the opt. l.nner fur hiiest ""i'ratron)
di/.t. Pine rates on the ordr of fe tes IE A/ re considered RE SE EATI USING LOW COST LSSfeasible for properly designed tubes operating with anode voltages of tI ATOFRSOFUENPLE T ENYRATON UIGLWCS L

rENV LOPE THYAR TROHS
SO kV and peak currents of 10 kA. B Refs R L. Shelling (I), 9 P. Newton 1). A. Andrews (2) and 1. Littleijood (2)

Priocr w tewords" High di/do. High Peak Current; Tube Geosetry I English Electric halve Ca Ltd. ChelsfordI Essen, Ui.
Consideration,. Current Connu'tion; Roe-rated 11 Cerenlon Lab. Ocford, OR
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The frOit edge sitching capability of glass thyratrens can be

7 antond mcny tines by snenial re-entront mountings and drive
27P T P NcircaUIn. The pu7r in a practical approach to the problems inoloedORTICIE BraS. ELECTRON; POWER C NDITIN ;P ar contains muntog dails a-d circuits for soeific tube, along( Er1ir Sytms Puls PUrsig Li es) c ith son.a enn.-1 thov. Detailed results are described of anAESIGn SiUN FR A M oI T N SIA TO A L FRAWATT r which nn-i.eres the saitching capabilities of spark gaps
A., StewaPt and GA H EAPN II aP glns l.yruyon, when used to d suhierge currents through a lesing

HarryCia-sf Los. Aolph, MT )70)no'.n ,JP-i on ,i Sliun nifrpoen mioture. I Refs,

Hoe Ren No. HSI-TM-TV-T TT2' I Princra Rywcrh- Gn%, Thyratron, Fast Current Rise; Pulse Generator;
s4L RerY-t 4o. HOT-Ti-7E I 

cni/I 
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(PARTICLE SEAMS, ION; PARTICLE BEAMS. ELECTRON) 510
(Goneration; Target Interati.ns (PULSE GENERATORS)

DIELECTRIC GUIDE CONTROLLED COLLECTIVE ION ACCELERATION (Capacitor Banks)
Spire Corp. Bedford, MA 01730 -N INEXPENSIVE PULSED POWER SUPPLY FOR A SEPTUM RNGNET
APWL Report No. AFWL-TR-77-ZS (02/1980 . WF. Preeg
Avaiability: AD A08499 Argonne Nation.l Lab, Argone. It

NTIS !ELF T oai-nctions Or, Nucleir Scence., Vol. NS-22, No. 3. pp 1307-130
Exper iments performed at Spire end at NRL have deeo..trated (06/1;75).

dielectric guide controlled collective ion acceleration. Control of A lb nicrohenry., A illioho septum magnet load must be Puleed
the phenomenon hx bAeth established by varying the electron bean ,iIe .etrcting beam from the 200 MaV booster of the Zero Gradient
parameters or guide geometry. Specifically, it has been shown that: uiichrvtron ZGS) . A vower supply wax designed for this purpose that
Total electron current oust exceed the npuce oharge limit; a minimum c Ooiumr ePPrncioatolv 2 on wide, half sine waoe pulsed with a PR
electron current density is required; increasing guide length o' 30 Pulses per second. The peak current is adjustable from 3 kA to
(asuing the electron beam can propagate to the end) increases ion 1j AA and repe.a-; w thin nor- 0.05% by moans of a novel charing
anergy; increasing gulde radius at constant electron currant circuit. By providing a transformer between the magnet and the
decreasas ion energy; and, the energy or charge deposited per unit cacnntor bunt, the onerall cost of the sustai was reducad to lass
area of wall controls the velocity of propagation of lat a conventional capcitor discharoe syst. Aba.m front and, therefore, the energy of the ions. NRL VEBA results high-S chovi shunts the nasat:n half wave of the current ground the
showed that: Diee~ctric guide controlled caflactive ion acceleration trasfor.. ., nereby eatenaimo the life .oectancy of the magnet and -
is effectine &t higher electron beam energies; an electron beam ,ith innroiinv the circuit efficiencv. I Refs.
current pinched on aois is mor efficient for ion accolaration; and Primary Kevuords: Capacitor lenk; Ste doun Transformer;thdof-..nfusaidad Wavcor;SIsguctica Load; Rep-atedmolding the surface of the guide can control the beam front velocity. CYif-7 R NTEd WIHPERM;ISSIN L'a Refs. COPYRIGHT: 1975 IEEE, REPRINTED WITH PER I S ION

Pritmry Keywords: Unconventional Accelerotors; Collective Effect
Acceleration; Oelectric Guide Control

317
(PULSE GENERATORS; POWER CONDITIONING)

298 (line Typo; Saturable eactors)
(PFULSE GENERATORS; ENERGY STORAGE. CAPACITIVE) GEVFKOOR PRTOUCICI NANOSECOND PULSES WITH AN INCREASED REPETITION
Cccuvinur lnks; Copuctor Banks) FREQUEN C Y

A 211 I PULSED POWER SUPPLY 1G. Ketaev and I.T. RoahkovR. Winje Corldii Polytechnic Institute, USSR

ferni National Accelervtor Lab. Batavia, IL 60510 Instruments And Eaperi.entl Techniuas, Vol. 17. No. 4, pp 1037-1010
lEEE Trn ctons O Nuclear Science. Vol. NS-22. No. 3, pp 1317-1320 (S'V74'.
(06/975". Trann. Pram: Pribory I Tekhnhika Eksperimenta A, 8B-89 EJuly-Auguet

The Mason Pocusnng Systen thorn), consisting of to single-turn 174 )
coviul structures, in whinh ircul or a-ne tic fields of arying A generator is described which produces rectangular nanosacond
nter sty are produced, and a 231 k pulsed power supply have pulses and is desPg.en for operation into en arbitrry load. The
-econtly been built and operated at Pernilab. The development and pri slo of ccntraction of electronannotic energy and the formation
constructon of the pouer supply and its related control system is of electromagnetic shock waves i A ranmis sion linen with ferrte is
reported in this paoer, while a companion Ppaer published in these used in the generator. The power of the output pulses is 3 kW. end
orovep~Ings reports on the dosin and denelopment of the magnetic the mac nn repetition frenuency is 25 kNz. N Refs.
structure (horns) and the interconnecting transmi ssion line. The Primary Keycords: Rectangular Pulse; Thyratron; Ferrite;
ca-cutor discharge series resonant network was chosen because of the Electromegnetic Shoot Wane; 3 kW Output Power;
Ability to generate the required high current at a relatively modest Rap-rated
voltage. Ignitrons ore used as the switching elements. A dual set of COPYRIGHT: 1974 PLENUM PRESS, REPRINTED WITN PERMISSION
ignitrone and their controls are connected to the c!pecitor bank
which allows the ti.-shared operation of the power supply into +wo
loads without the necessity of mechanical, high-current switching. 323
The alternote load for the Power supply Is p test area where (INSULATION, MA

T
ERIAL)

development work on noc horn system components is carried out. The (Solid)
power supply is located outside the Neutrino LaboPatory Target Nell THE RESEARCH IN DISCHARGE SUPPRESSION OF OHIGH VOLTAGE CROSSLINKED
where the capacitor bnk and ignitron switches are safely positioned POLYETHLENE INSULAIED POWER CABLE
in an isolated room. The associated support equipsant Is adjacent to S. Fujiki, H. Furunve. T. Ruhara and V. Matuba
the benk room. 2 Refs. The Furutawa Electric Co. Ltd.. Tokyo, Japan

Primary Keywords: Series Resonant Nehuort; Capacitor Discharge; IEEE transactions On Power Apparatus And Systems. Vol. PAS-9I. No. 6.
Ignitroc Switch; Crowbar; Modular Co1ntruction pp 270290q (12/1971).

COPYRIGHT: 1975 IEEE, REPRINTED WITH PERMISSION The main reason why high noltage plastic power cable, lead to the
dieloctric breakdown is considered the insulation deterioration which
is brought about by partial discharges within noids end other

299 anomalies. We have taken vaniocs measures in order to suppress these
(PULSE GENERATORS) partial diuiages. Then we o an idea that when mae
lCapaotlae) semi-conductive oIrgoni material is blended In the insulation
CONSTANT PULSE ENERGY POWER SUPPLY FOR A HIGH REPETITION RATE LASER matarial. the surface resistivity of notds in the insulation and

SYSTEM between the insulation end sami-connuctiva layer is reduced. Our
C.C. so and B. Ftn ItudV based On this idae produced effectual result,. This paper
Lawrence Berkeley Lab, Berkeley CA describes ththeoretical analysis, fundamental experiments and
The Review Of Scientific Instruments. Vol. 7, No. 1. p AS-AS application e65eriments bl nd cable oints 4 Refs.

(01/1916). Primory Eywurds. Crosslinted Polyethylene; Partial Discharge;

.pulsed Power supply system with nonstant pulse energy hos beec Insulation Deterioration; Sesi-conduntive Organic
developed to drine flan'ilamps in a 1.S puses per second Rd:glass Material
laser. By using a stable, absolute refersnce voltage source to set COPYRIGHT: 1971 IEEE, REPRINTED WITH PERMISSION
the trigger level, the energy discharged through the flushlenos is
kept constant despite pulsing frequency change, Power line
fluctuatien. and minimum DC power supply regulation. The concept can 327
be exended or adaPted to operate otto similar systems. 4 Ren. (PULSE GENERATORS; POWER CODIDT1UVING)

Primary Keywords: Capacitor Charging; Eacellent Rulng Repeatability; (Capacitive; Pulse Transformers)
Slow Discharge; Output Pulse; Rep-reted A HOMINAL ONE-MEOAVOLT, PULSED POWER GENERATOR

Secondary Reywords: Hd-gloss Laser Puping T... Martin
CCPYEIOVT: 1976 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH Sendia Las. Albasuerue, NM 87115

PERMI SS! ON IEEE Transactions On Nuclear Science, Vol. NS-1. No. 3, pp 104-185
(OS/lt7l).

A pulsed voltoge generator, called Fri.., hes been designed and
3g 5cnntructed yE Seiidio Laboratories end is now being used as a nol.e.g(l:AGNOSITC5 AND ONSTRUMENIATION) sorce for breakdown studies of various materials. Priz generates a
(Comevent Testing) nominal IU ns oulse of nor:ole rise time Frof S t5O S ns across a

etP SUSCEPTIBILITY OF INTEGRATED CIRCUITS vauum chamber in which dielect-ic tast samples are placed N Refs.
C R. lenkins end D.L. urgin PrnrV Kyords Veable Rse TnTo; Series Inductor; Spart Gap;

o2 Carp. Albuouernu1 N S0IA Capacitor Energy Store; Pulse Trn.formar
IEEE Travnacio s On Nulear Science, Vol. NS-22. No. 6. pp 2494-299 COPYRICHT: 1971 IEEE, REPRINTED WITH PEPMISSIOV

lis raper eummar ices the rxsc:ts of a nejor test program whch
irnolned the neasuronent of tho pulse pow.r failure thresholds of 4l 33
integrated circ, t types. reoresynting seven logic families. The BREEDOTWN STUDIES)

ulse .dthN used in tn.s tests range lro 0.1 ,cresevond to ]0 (Gan, Optcal)
crosenonos. ITo fail~re throshold outa ca teen grouped by logic FTICOL HREAROOAN OP CCTPRESSEO GASES BY CO/SUB 2/ LASER RADIATION

family and test trmival to form failure cuegnies. A simple failure N. Baser, CM. Balenov. V.A. Danilyche., G M. K.rimov and 1. B. Rovsh
nodal has been daaelnvd which is useful in preovting the failure F.M. Eab.dyC Physics Institute. Academy of Sciences of the USSR,
thresholds of untested davices. 9 Rxfs. Moscow. USSR

PrImary ,eywords- Pital Integrated Circuits: EMP Testing; Failure Script Physics JETP. Vol. 36. No. 6 p I061-I063 06/1173),
Modos. Microsecond Pulse iths; Modeling Trans. From: Zhurnel Ekerioental'noi i Teoretichestni Fixiki 3,

COPYRIGHT: 1975 IEEE. REPPINTED WITIH PFRMISSON 2010-201 (OeceMber 11721
The breokdoun of conpressed gases by CO/sub 2/ laser radiation was

in.stigated theorvticaly and eaperimentally. The high-presura
SOS broatfdn 1: )PS"0 em,) differod considerablc from the breebkdown in
(PARTICLE BEAMS, ELECTRON) I o -r ure ps the th.eshold flu density and tha energy of the
Genert i onT adiution. which were decreasing functions of oat own Pressures.

PULSED MICROSECONO HIGH-ENERGY ELECTRON BEAM ACCELERATOR incr-asail with p at high PreIsr-n. The pressure dependences of the
TN. Martin and R.S Clark thrshold ciensity ann energy of the .adiation were different for
Sandia L-,.s Albuouerqu. NM B711 m..,ulr and a 'cn u ganes. II Rafs.
The Revi~ Of Scientific Instromants, Vol 4. No. A. pp 4A-A6 Prin.

V 
Koywords Volume Ireakdown; Several Gases; SI atm Pressure

(NA/19. .. Range; Molecular Gus; Atomic Gas; Roperisent, Theory
Electron bems delivering up to NO kA at (.5 NA ith pulse COPiRIEHT: 1973 AMEOICAN INSTITUTE OF PHYSICS, REPRINTED WITH

durations of ..P-1.5 microseconds were obtained by connecting a PERMISSION
low-Inductence Mara generator directly acruss a acu i diode Beams
with up to A4 kJ end concersion efficienvies up to $10 fram Mar.
energy Into electron boos eNerjy were atained. I7 Rets.

PrVeer Reywnrds: Mayo Generator: "timd Emission ioda; I S
MP.i second Pulse lenot; No I$terredatx Store

COPYRIGHT: 1976 AMERICAN INSTITUTE OF PinvSICS. RIPPINIFO WITH
PEPMISSION I
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iPULSE GENERATORS; POWER CONDITIONINO) (PARTICLE BEAMS, ELECTRON; BREAKDOWN STUDIES)
(ReVia.is: Pulse Frmi stines) Ianerat'c; VAccun, Electrical)

LULSED POWER GENERATORS ELECTRON BEAM GUN SIMULATIONIS. Levine end M.D. Ary TE. Springer and lW.J. Sericast

Naval Research tab. Washington, D 20075 Lv, Alamo latin-al Labs, Los Alamo.. NM R75S

IEEE Transactions On Nuclear Science. Vol. NS-20. No. 1. pp S6-A62 LAL Report No. E-D0-740-80 (011981).
02/1973). Avl.aility: E-DC-7k8E-
Pulsed Hewer generators are capable of delivering am much em LASL

*ega~gules of energy inoises of 100 neec or less. A brief review of A numrice! simulation of a small, hot-cathode electr-, beam gun
the technological approach to this problem in presented as wall as is presented. Since the time required for the electric field to
the description of three different devicos: Gamble II. AURORA. and a propaquto into the structure is short compared to the pulse widthn of
snal labratoXy evics designee at ott. 21 Refs. interest Ia Pei nnoseconds csmpared to 5-200 icrosecond pulse

Pr'many Keywords; Review; Mare Generator; L-C Gonoretor; Blumlein widths). eletrostatic field and potestial calculations are aeR and
Lise; Pulse Forming Line; Gamble 11; AURORA spare cherge it ignored. Caloulatad E-field and pote-tal ploto are

COPYRIGHT; 1973 IFEE. REPRINTEn WITH PERMISSION shown, along with oqupotontial and eleotron trabpctore diagrams.Agreomoni Nth enperiment is goad. Suggestions ar presented for
imnrouing beam ucifonai., and increasing breadous potetial Ic

3 similar deovnces. 2 Been.

(ARTCLE EAMS., ELECTRON; PULSE GENERATORS) Prinry Keword I oN Cathode; Long Pulses; Simulation; Fiels Plots;
(Gei"rat-o!; Roiewsi Electroc 1rajectories; Laplace, Equation

PULsE rOWER TECHOLOGY FOR CONTROLLED THERMONUCLEAR FUSION Socondary keywords ter Pumping; Continuous Cothoj Voltage
L.S. Levne and 1.11. ittiovitsko
Oco-l v e-eRar.ch Lab. Washngton, DC 20375
IEEE Trasctioss On uuclr Science. Vol. NS-18. No. 4, pp 255-264 092

14/ .'19 1;. IINSULATIDOH, MATERIAL; BREAKDOWN STUDIES)
Ter 'th past feu years, the technology of pulsed power generators (Gas; Dam, Eleotrical)

has been deeloped to the level where it is possible to Produce A CIRCUIT WICH PREDICTS AND DIVERTS FLASHOVER FROM A LONG AIR GAP
poers on the order of 1E12 i for tties os the order of SE-? see. 0. Jers-Hunto
xcvi. oe.ieeutnro are o commonly utiliMed to produce intense Marchuond Engineering tab. Southamptss. UK
reIaluinto electron beams, and this paer briefly surveys the The Review If Scientific Instrumosts. Vol. 45, No. 3, pp 403-405
a onrq state of the art of genera tors and nelatisistic beams. As II3'IVTNI.
eoaee~as. recent were at (l. is considered is so-a detail. Finally, A Pont. rooted, electronic vircuit is described which predicte as
eal; potential applications of this technology in controlled impending nuitching surge flashonen in a long air gap and diverts the
esiso : research w.I be Ascussed. 30 tofs. discharge energy into a triggered bypass gee. Prediction is based on

Pr.marj Ke...oron telatini tis 0-beam; Re.iew; Morn Generator; Pulse the anount of change injected into the gap by the high voltege
C-ning Line: FiolO Emission Otdne; Drift Tube electrode. A erotectise gap could be designed which would Operete

PRISit 1971 I'VE. RE RINTD WITH PERI',SIGN only if the Insuletion being protectvv were about to fail. This could
signifinontly inprove the tenchio..s of iswlat ion .oordination and
has imiortcnt Inslicatios for studies of the mechanisms of the long

36 oark 2 tees.
IPULSE GENERATORS; ENERGY STORAGE, CAPACITIVE) Priyry Key:ords: Air Gap; Self-breakdown; Bypass tap; isplacemet
I:asoaito- 0cks; Caoo.. or Ranbsl Current; Ca.. Current; Current Detention;

PULSE GEOLRATOR PRODUCING A NIGH-POWER CURRENT Breakdown Provestion
A.M. Andrianv. V.F. Demichev. G.A. Elsneev, P.A. LevitI AYu. Sokolov COPYRIGHT: 1974 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
aed A.K. Tere1t1e1 PERMISSION

Instruments And Exerimental Techniques. Vol. 14, No. 1. pp 124-l2t
IOZ'1R710.

Tras. FProm: Pribory i Tekhnike Eksperimqnta 1, 112-114 393
Jasuary-Februare 197) (PULSE GENEATORSI

A capacitOr bank made up of I6 low-induction KMK-30-8 aepacitors (Systens)
is described. For a comparat ively lo energy capacity of SR kJ the A GENERATOR FOR STARTING ACOUSTIC CHkMBERS
bank has an intrinsic oscillatory pulse power of I.EIl U and a .N. Afonasmo. ON. Kryehanooskii. P.O. Lebedev. VI. Oral'chsioo and
shor t-cicuit current of 3.5 ,MA. Lo-inductnce vacuum spark gaps YuF. Tonashuk
serve ae the current commutators. S Refs. lstitute If Theoretical And Eperimental Physics, Moscow. USSR

Primary Keywords: Cpacpitor Bank; SB kJ Stored Energy; IE I W Output; lnstrurnnts And E.erime.taL Techniques, Vol. 1, No. 5. pp 1427-1429
3.5 MA Short Circuit Current; Racuum Spark Rep; Low (101973).
Inductance Trans. From; Pribory i Tekhniko Ekperimenta S, 111-114

COPYRIGHTt 1971 PLENUM PRESS, REPRINTED WITH PERMISSION (So enber-October 1973)
A generator is described for starting acoustic chambers using a

TGI-IDOO/25 thyratron as the commuteting element. The overall delay
DIN of the circuit is approximately equal to 1kO ne.; the maimum
(SWITCHES. OPENING) operating frenvency, which is determined by the high-voltage
(Plasma Erosion rectifiers, is acpro imately equal to So Ha. 3 Refs.
PLASMA EROSION SWITCHES WITH IMPLODING PLASMA LOADS ON A MULTITERAWATT Primary Keywords; Delay Generation; 5 kV Operating Voltage: Thyretnos;

PULSED POWER GENERATOR Rop-rated
R. Strlngfi eld. R. Schneider, R.D. Gnari.. I. Roth, K. Childers, C. Secondary Keywords: Acoustic Sport Chamber

Stalling. and 0. Dakin COPYPIGHT: 1974 PLENUM PRESS. REPRINTED WITH PERMISSION
Physic International Co Set Leandro, CA 94577
Journal Of Applied Physics. Hal. SO. No. !. pp 1O8-1284h 1131.3/I ). 39

Plama erosion svitches have been fielded on the PITHIN genertor (SWITCHES. CLOSING)
during imploding plasma e hooniat. Theta pinch plasma guns ware IThyrotrons)
used to inject carbon p -esmas of densities in the -ange of I12 - A MULTIGAP, DOUBLE-ENDED, HYDROGEN THYRATRON
EiJ cu.m. between the electrodes of th vacuum an feed region. t. Menown and h.P. Newton

upstream from an loleding plasma load. Curr monitors indicoted English Electric Value Co Ltd. Chelmsford. Eese. UK
that the ero n s ches carried subntantial current early in time. IeS.19731osco IEEE 1973 EIeventh ModuIator.Symposiump 2322B(917)

dicerting it from the load. Late in the pulse the erosion switches This paper discusses the limitations of conventional ceramic
oPened, transferring the curren to an imploding plasma with the thyratrons with regard to inverse voltage and describes a
effeot of sharpening She current rise time at the load. Assoviated double-ended, multiap thyratrun capable of conduction in both
with the sharper ris time wans an improvvent in the quality of the directions. This new device behaves as a triggered, bidirectional
plasma implosions. The results of varying the density and total switch and so improves connutation and sionlifies circuit dasign.
sucker g paricl as iv the plasma of the switches ore presented with Methods of triggering. excitation and protection are described. 0
regard tr the effect on th r the ac. feed and on the Raps.
behavior of vacuum flow-i electrons. 5 Refs. Primary Keywords: Multigap Thyratron; Double-ended Thyratron;

Primary Keyiwords: Plisma Erosion Switch; opening Switch; PITHON; Conduction In Both Directions
Est-rise; Eeerimiit; Ther;s; Plasma Desity C PZCVT; 1973 IEEE. REPRINTED WITH PERMISSION
Dependnnce

COPYRIGHT: 1981 AMERICAN INSTITUTE OP PHYSICS. REPRINTED WITH
P E eIS St of, 98

EHERGY STORAGE)
3S1 (Reviews)

('5ULS OE"ERATORS).K CONTEMPORARY CAPACITIVE ENERGY STORAGE SYSTEMS

(PULSe GENRATRS t. Kemp
(Live Tree) Los AlonOS Netiovol tabs. Los Alamos, NM 07545

sIGH-VOLIAGE PULSE GENERATOR FOR WIRE SPARK CHAMBERlS IEEE Tronsctios On Nuclear coiece. Vol. "S-20. No. 1. p 446-451
A.D. Rereakv OP. baroc. TN. Simon and 1.P. Sgocn f 02/1973).

GPAE Atomic Energy Institute, Moscow. USSR Capacitive energy storege is one of the oldest forms of evergy
(01/1970).
AveiLebility; IPVR-PEP-75-lOI StOrage Pun EulOed power renairecent,. Most evergy storage capacitors

NTIS ore mad .of Eraft PaPer and aluminum foil end impregnated with castor
poil A 

t
rs'col COhCct*Or stoes oeprooimately OVID joules at voltage

.. r to d do;er ;k hratings of 5 kV-10 kt. Tu- trps of switches are used for capacitoreulsed hydrogen th etren and disharge line in the end cascade is bak sitchng, igitross and pressar.iced spark gaps. gnitrons are
described. The generator fares the pulnes of ne~tine poLerity with conmerc,u|lyaeileble. have a wide noltage operating range and are
theroi Rise of 31 oven, with 17 nsec duration,. stobilized ey v trigger. Vo.e..r. thee are lmted to aperoomat 20 kV
ese-height that may be chanted within the lioits from 4 up to A AR must epicatinm and they will erefie Spark gaps can be designed
and Rime delay of about Ill nst with resoent to the tniggoring for relioble operation at aimes any voltage level but they arm
signal. tAtesisdmn cttion O9;1A1077) relemarcialy avalale. Most spart goes do not oprate

Primery Keywards: Nigh-voltaqe Pulse Generators; Wi Spark Chambers; satisfactorily belo. SO of their design voltage and they require a
Rea5 y Circuits; Design; Pulse Rise Time; Pulsa note conplicoted triggo system than ignitrons. Low inductonce
tracers. Tables; Thyratrans; Timing Propertes coaxiel cable has been deeSee*ad for capacior bank transmission

Secondere ReVords- IN R R.SIAs. PBDA'hhO;; USSR. N1ISINIS sntens. It in relatively i nerensive end c b00crcielly available.
Distribution Nestriotion. U.S. SALES 0Nth. Evi eel plate trrsinissPov lines can be designed to accumulate large

aouvt of curre.t and "onduct it to a concentrated lead but careful
ottention must be given to tShe containment of the magnetic forces
inolced. 9 Refs.

Primary Keywords: Capacitor; Ignitron; Srark Gap; Coexal Cable; Strip
tine

COPYRIGHT; IN73 IEEE. REPRINTED WITH PERMISSION
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U G1 (PULSE GENERATORS)
iEuLSR GENERATORS) ( eTypo)
CReviows) THYRATRpN GENERATCR THAT PRODUCES RECTANGULAR PULSES HAVING A SMOOTHLY

DESIGN CONSIDERATIONS FOR SUPER POSER PULSE MODULATORS COTRILLAILE LENGTH
D.L. Pruitt R.S. Tabachnik
RCA Corp MIorestown, NJ 08017 ts And ieotl Techniques, Val. 16, No. 6, Pp 1124-126
IEEE 1973 Elesevth Moduletor Syoposiuc (/19731. (081973 .

Dosgn criteria a- discussed which cr0 particularly pertinent to is./Fro3) Pribary i Tekhnika Ekoonloente N. 220-122 (July-Aucuct
super power artificil line-type coduletors. A samplt design to 1973)

illustretod wch uss Al hydrogen thyratron switch tubes in 30 unit The circuit of a powerful genator producing rectengular pulse'

gmodulators to supply 2.5 giewatts peak o:r end lB :egwatto Pr d,,cribe:d hichs i olaented using pulsed hydrogen thrttonn,J irg oer Cnetpyialyoto on o hsipe th ata icag f•soaecp tr h circuit allows

P yo. r .s to be obteind having a (ceding edge duration ofPrmIi"~lod : n-typo Motulator;-Des;an Conside,&ilne;,Super ;tnuw, idl

Pulso r rkoltages of up to several kilonoltsend ellows smoothPl Trasfmr ; hk P; n o of Ip Ppa1 as . ad*t.*_t

COPYRIGHT 1973 IE PIE centrel of the pulse length from several microseconds to several
COPYRIGHT: 1973 IEEE, REPRINTED WITH PEMISSIO millisecond,. 4 Res.

Pmary Keyrrds: Rectangular Pulse: Thyretron;
Microsecond-illtseond Pulse Duration; Capacitor

lPt'CL RAS.IO) uk; Pulse Shoeing

(GARICLE Eat S. ION) COPYRIGHT: 1974 PLENUM PRESS, REPRINTED WITH PERMISSION

PULSED ION DIODE EXPERIMENT
1.S. Prone, J.W. Shearer and R.J. OMoo i9
Lawrence Loervore Lab. LVernore, CA 945s U1R
uhysinal Eoic Letters. Vol. 37. No. . ep ?1-25 [07/117k). (CULS a EE RS

..e- vent, in -o s.r.t .th . refl-d-o rseeHYTRN EHERVTDR WHICH PRODUCES HIGH-VOLTAGE LONG PULSES FOR
The OWt I generator was used to gvnerote ion bean s ith total on HIGH-OHM [ALS

current en to 150 kA. Tuo modes of operation were sacs. Tho first SO l ZOnonltrrn and A0. SantA

nsoc of eratin ae as nrml diode, than the impedace drps L Ga a ni

(aci ad by ion fla.). An epenation sgien fTr thsbhno. LnnrdEetria Engineering Institute. SS

1Eels.v Instruments And Experimental Techniques. Vol. IS, No. 5, pp 1397-139512 Rafs. (10/19 721).
Primary Keywords: Ion Diode; DO0 kV Voltage Range; Refleo-triode; Trans. Fro- Pr;bory i T2khn)ka Eksperimonts S. 97-98

Experiment; Theory; Magnetic Stabilization; Several (Sentember-Dctober 19721
Anede Foils(~ b c~. 92

COPYRIGHT 197 THE AMERICAN PHYSICAL SOCIETY A thyrtron generator hch hapes rectgular pulse hving n
amplitude of we to 21 kV across a hIgh-o h load of lEt to 1EA og. Ic
deseribod. Tho length of the pulse is controlled soothly in the
range fran 20 to 200 microsc. The duration of the leading end

*03 trailig edges is 1 cicrosec. I Refs.
(PULSE GENERATORS; SWITCHES. CLOSING; POWER CONDITIONING) Priary teyords: Capacitor Pulse Generator; Megohenload Icpedence;
([C; Thyratrons; Pulse Forcing Networks) 20 k Output; 20-2000 Microsecond Pulse Duration;

GENERATION OF HIGH CURRENT, LONG DURATION RECTANGULAR PULSES Rectangular Pulse
P.E. Faugeras. ". Kuhn and J.P. Zenesco COPYRIGHT: 1973 PLEHUM PRESS, REPRINTED WITH PERMISSION
CERN, Prenessin. Prance
IEEE T973 Eleventh Medulator Symposiup pp. 23-28 (69/1973).

The escitation o.f the fast puled kicker magnets foreseen for the *2*
CERN 400 Get proton synchrotron requires reutangular eAes with a (PULSE GENERATORS; SWITCHES. CLOSING)

current amplltude of 300) A to 1000 A. a pulse duration adjustable Reieus; Thyratrons)

between I end 2a icroseconds. and ort rise and fall tiee. These VERY HIGH FEQUENCY PULSE GENERATORS USING HYDROGEN THYRATRONS
pulses are generated by a LC ladder network discharged with fast S.. Hvwton and G.J. Scoles
witches. Several Hinds of witcheshave been tested: eultigap English Eloutric Valve Co Ltd, Chelosford, Rsco. UR
thyrtIrons of standard design, composite witch called thyragnitron IEEE 1973 Eleventh Modulator Syceosiuc pp. 1A1-AA (09/1973).
and &ade of a norsll thyratron by-passed by ignitrons. and finallv Two circuits are described which hae been developed to provide
special thyratrone with a second cethode asseimbly in place of the high coltage pulses at repetition rates up to 200 kHz. Mention is
usual anede. Eo~riental pulse shpes n ad results of life tests for made of fast recovery hydrogen thyratrons capable of operating in
these different .;tches are presented and discussed. B Refs. these circuits. 0 Refs.

Primary Kcyuordsi LC Generator; Fultigap Ignitron; Thyratron; Prinary Keywords: Design Considerationo; Thyrtroni Very High
Thyragnitron; Life Test; PFN Re.-rate; Snak Meduletor; Pulse Transforeer

Secondary Keywords Proton Synchrotron I
COPYRIGHT: 0973 IEEE. REPRINTED WITH PERMISSION COPYRIGHT: 1973 IEEE. REPRINTED WITH PERMISSION

NOB

*13 (LO.ER CONDITIONING)
(ENERGY STORAGE, CAPACITIVE) (Pulse Farming Lines)

(C~ac tors) A PAST HIGH VOLTAGE PULSE GENERATOR
VOLTAGE INDUCED CAPACITANCE FLUCTUATIONS IN A COMPRESSED GAS. HIGH J.W. Jack and T. Smith

VOLTAGE CAPACITOR University of Aberdeen

JN Rne Me d D.E. abrn Jawrcal Of Physics E; Scientific Instruments, Vol. 6. Pp 17-19
Jtounal OPhsics E; Sieydney Atre spp (0l/I973)

Jr Of Physics entit? Itrauento, Vol. 8, Pp 16-11 This noto describes a fast high voltage cube generator ucing
(01/1975). thyretron switch and coaoial pulse forming line. It is capable of

Capacitance fluctuations of the order of a feme parts/million hove producing a pulse with an coplitude of up to N kV for a duration of

been observed in a 319 At capacitor after operating at 300 kV for 30 nn vs ard is suitable for continuous operation over Periods of

.m. It has been oencLuded that the capacitance fluctuations are due severe hundred hourn at a reprtitiono rate of So Hz. 12 Refs
to connection of the coepressad CO/sub 2/ gas, caused by dielectric Primary ilecorcis: Paralel Coaaiol Cables; Low lIpedance; Fst Rice
heating of the insulating walls. 0 Refs. Time. A AV Output Voltage; Thyratron

Primary Reywordsi Compressed Gas Capacitor; CO/sub 2/ Dielectric; COPYRIGHT: 1973 THE INSTITUTE OF PHYSICS, REPRINTED WITH PERMISSION
Guard Electrode; Capacitance Fluctuation; 300 kt
Voltage Range

COPYRIGHTi 1975 THE INSTITUTE OF PHYSICS. REPRINTED WITH PERMISSION
429
(PULSE GENERATORS)

NON (Capacitive)
(SMITCHES. CLOSING) A HIGH-VOLTAGE PULSE GENERATOR FOR SPARK CHAMBERS IN SPACE
(Thyrtrons) dn, . Lund d R. .d
THE DISCHARGE CURREHT DISTRIUTION OER THE SURFACE OP HE ELECTRODES A.OP A HYDROGEN THYRATEON DURING A PULSE Kant State University. Rent. OHNN2N2
A.M. Iskooskiy Yu.E. Hasterikhin L.. Rukevich. V.1. Sekarin and Nuclear Instruments And Methods, Vol. 101. Ho. 2. Pp 3S3-SN (66/19721.

B. ogsn L. h... aThe design and performance characteristics of a high-voltage pulse
Radio Enear nd. generator for use with sark chambers in space are described. Inade Et w And Electronc Physics, coumption the pulse generator Ic designed

xp/eime were performed In which the current distribution over a-und a cold-cathode thyratron, The complete pulse generator

electrode surfaces in a hydrogen thyratrox was eoamined. Pulses consists of a thyrtron cul.fr and an avalasche-tasitr witching
applied to the device lasted 30 cicroseconds with current varying circuit. Included also is a simple ocans far applying a steady

froc 201 to 2409 A. High-speed photography was used to note that the clearing field to the spark chambers. The pulse generator can be
current at the anode foreed a filament which rotated around the tube triggered at uniform repetition rates up to about IOU per second to
during the pulse. Currant at the cathode did not change during the aroduca negative oulseg with a peak amplitude of typically 2 kV. The

pulse. Hydrogen pressure was elso varied during the tests. I Refs. observed rise-Vice is about Sns wth only stray capacitance loeding.
Primary Reyuordsi Thyretron; Nigh-power; sNuifore Current It incaOses with the capacitance loading introduced by e

Distribution; Grid Distrib0ion; Anode Distributin; spara-chenber G t he o t o the pulsar. The total delay-time fro
MOVing Current Flloent; Current Variation; Pressure the input trigger pulse to the output pulse is about l B me. The
Variation Pulse decays exponentially with a tice constant Of the order of
VrAton microsncod. Pulse amplitudes up to kV re possible itth the

COPYRIGHT! 1971 PERGAO PRESS particular thyratron selected for this applicatio. A Refs.
Primary Keywords: Erytron; Capacitor; Loaw Energy; Keep Alle
Second.ry Keyords: Spark Chamber; Space Aoplication

*17 COFYRIGHT: 1972 NORTH-HOLLAND PUBLISHING CO., REPRINTED WITH PERMISSION
(SWITCHES, CLOSING)
(Thyrtronel
THE USE OP HYDROGEN THYRATRONS AS HIGH SPEED. HIGH VOLTAGE RECTIFIERS *35H, Memown and 0,.Joeis (RAD TDE;S(CECOIO
English Electric Valve Cs Ltd. Chelsford. Essex. Ut (BREAKD0AN STUDIES; SWITCHES. CLOSING)

IEEE IN9) Eleventh Modulator Symposium Pp. 2)t238 (09/10731. (Gas. Electrical; Thyratrono. Materils)
The Necessity for a high forward current. foot reverse recovery DIELECTRIC INVESTIGATION OF ELECTRIC DICHAROES IN A MERCURY VAPOUR

diode roe during the dsgn of a thyrtron test uodvltor. This 
FILLED THYRATRON

paper describes how such a diode can be obtained by the use oy Ti., Bandopadhyaya (I) and V.K. Farky (21

hydregen thyretrons in a para lasembly. 0 Ref,. (1) G.3 sttute of Technogy dScice Ind, ore Ildi

Priary eyerds: High-voltage Rectifier: Vdrogen Thyratron; High (2) Holker Science Coll.a." Indore. India

Current; Very Fat Switching Intrnationol Journal Of Electronics, Vol. 34. Ho. 2. Pc 2532-i
COPYRIGHT: 1971 IEEE. REPRINTED WITH PERM1 SION (02/I07)1.

Experiments are presented n which the effect o frequency and
discharge current Or the reel and imaginary components of the
dialctric covstent of mercury vapor in a thyratrov are studied.

Frevue.cies frov V kH. to 300 kHa were woed with discharge current$
up to I mA. Fe- low dscharge currents an area of dipersion of the
imtocory ccrtivn of the dilectric appears at 120 k~a due probably
to veaati~on of Ea diPle. 7 Refs.

Prim-vy Kvcwrds; Thyretron: Mercury aVour; Plasme; Dielectric
C. slant; high Frequency

COPTREINT: 1973 TAvL- 0 9RANCIS LTD
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(POWER CONDITIONING; PARTICLE REAMS, ION) (SdITCHES. CLOSING)
(Systes; Generation) (lo n.tcns)

FCRMATIION OF COMPLEX MAGNETIC CYCLES IN A 7-GEV PROTON SYNCHROTRON ROLE OF SILICON CARBIDE/MERCURY INTERFACE IN IGNITRONS

IF. K.leopor and 0.1. Kushev .J. Zarabi and M Satyam
Institute Of Theoretical And Experimental Physics, Moscow., USSR Indian lnntitute of Science, Englnre, India
Instrume'ts And Exp#p-rmental Technimuen Vol. 14, Ho. 1. pp 12-17 Journal Cf Physics 0. Applied Physics. Vol. 3, No. 8, op 1284-1209

ia2/1971). (/081970).
Trans. From: Pribory i Tkhnik Eksperimenta 1. 19-24 A new model of ignition in en igoitron. based on the electrical

lJaiuary-Feb-uery 1971) breakdown o
1 

the ju.ction betoe:n the itgnitr 7semiconductor) nd the
The princioles of designing universal systems for controlling nercury (mata) is proposed. A method of evolcating Rome of the

ignitron converter, are dencribed. Systems ore designed for ignition ctoracteristicn in also develorad. The pacer pines a
ei frmation of main megncic cycles with one or the smooth ctcul suni-ry of the various cho!octeristics of e ignitonsccess,

transitions from Positive values of the field derivative dH/dt Z 4 to orocess. The new model is stated and used to explain all the ignition
9 c~a/se to any stipulated value dH/dt <=0 (for slow guiding of the tharanneristion. The experiments conducted in support of the various
be-7 oro the target as well as abridged triangular cycles for aspavos of this model are also given. 10 Re~s.
evtraninn of a proton bean haoing cv avergy of approsimetely 200 MeV Prinury Keywords: Breakdown Characte-istins; Modeling; Ignit;on Of

thy interval ; e7 we- n the son cycles. The Procedure of forming Discharge; JunCtion Breakdown
such nynlrs is dcnns.ratei fv0 potios of the powey-suoly System COPYRIGHT: 1970 THE INSTITUTE IF PHYSICS. PEPRINTED WITH PERMISSION
of r ..gagnet iv a mode of 30 cycles/mis. 2 Res.

Pr~naryeKevwords. linitron; Serconduc.or Switch; Voltage Feodback;
d'/dt Feedbock; ^ontinuous, Wavofcrm 467

COPYRIGFT. 1971 PLENJM PRESS. REPRI.TEO WITH PEdISSICH I9TEKOWN SUDIES; DIAGNOSTICS AND INSTRUMENTATION)
lGon. Elect:icaB Miscellaenu)

SPhERICAL PROSE IN A FLOWING PLASMA
444 JG. Andrews and OT. Swift-Hook
lr.LSE OEERATORS) Metchuvod Engineering Lab, Southampton. UK

1
v,,

5  

0
3r 'ng ices) Journal Of Physics A; General Physics, Vol.4. Ne. 1. pP 142157

S-"R-:'JRENT-
0
LLSE GEOERATOR FOR SUPPLY!NG SEMICONDUCTOR LASERS (0111971).

A-. tnd-,scko Ion flow is important in "any laboratory discharges, vacuum
euon SoaTc UnioerSihy, Kazan. 1119 swItches. gos-fillad valves. thyretrons and space satellites. A model

nntnunennn And Experrie-tal Tevhniques, O. 4. p 1005-1087 (09/1971). is presented for subsonic -ion flow past a negative spherical probe

Tra-s. P;7r Pribnry Trkhv~k Ehspxrinn 4. 121-122 (July-August irmersed in a collisionless ionzatix.-frea plasma; a stagnation
1971) point deveLops Uoinvtream. Although the fLoating potential given by

The paper describes the circuit of a generator which produces previous analyses (which all esnume spherical symetry
1  

a

snhort reuvogular cu-rest pulsos for supplying lasers. The circuit substantially correct, there is some dependence on the ion flow

uses the notod of shaping nowor-ful current pins by neans of a velocity lx *ew X at M - 1.5). Thus the change in floating potential

dinchorge l o. Tne uvoagutating elonont of the circuit is a TGII-lT/1 von be used to easure ion flnw. In geeral., only slight odification

ouls thvratron. The duration of the leading edge of the pulse is 2-3 nmeds ho be made to low pressure probe theories in order to include

nsec 'yr a pulse lengnh of onpocimateiy 241 nsec. A matching flow effects. 19 Refs.
transformer based on cable sections. which allows the voltage to be Pninary Keywords: Subsonic Ion Flow; Spherical Probe; Effect By Plow;

steppef don and the current to be increased in the load, is used for Modeling; Potential Measurement
powerful moaching urpores. Tho currant cmolitude is equal to SI A CIFYRIGHT: 1971 THE INSTITUTE OF PHYSICS, REPRINTED WITH PERMISSION

anross an eouioalent load of 1.2 ohm. 6 Raf.
Prirary Ioywords: TransIission Line Pulsar; Thyrotron; Pulse

Transformer; Low Voltage; Lxw Currant 4A6
COPYRIghT: 1972 PLENUM PRESS. REPRINTED WITH PERMISSION (SWITCHES. CLOSING; PULSE GENERATORSI

(Thyratrons; Capacitive)
SIUARE PULSE GEHERATOR WITH PULSES OF LARGE AMPLITUDE AND OP VARYING
SQUARE PULSE ush DURATION AND FREUEVCY

(BREAKDOWN STUDIES; TeS CLOSING) Institute Of Atomic Physics, Bucharest, Rumania'G R E Slec RAric N O ; Th I raHn R Instruments And Experinental TechniQuen, NO. S- pP 811-816 106/1970).SOME OBSERVATIONS ON ARC POTENTIALS IN HYDROGEN T1YRAYRON PULSE Trans. Prom: Pribory i Tekhnik, Eksperimenta 3. 156-161 (May-June 1970)

DI CHARtSnA comparative analysis of series aod parallel circuits for

Au. rra Obsrvatory. Trame. Norway connesting thyratrons in pulse generotors shows that the parallel

Canadian Joeurnal Ofysos. No 1 p 1 9circui t has definite advantages. There is a brief description of a
En e Orntef Phy sics. Vol. 50, i. 12 PP 1337-13 (06/1972 generator built on the basis of such a cirnuit which gives pulsesmd r n h t nwtith an ylitudo io to II k a repetition frequency of 5-tRO pm

of h,gh power hydrogen thyratr ns due to ch anes in pulse length, nd a dur t ion of S- Ill microseconds. S Oafs.

probe voltage. and cathode teperature are examined. Light intensity Primary Kevords: Thurvoron. Serirs Operation; Parallel Operation;
changes in a long porse were also noted. The arc voltage was found to Pulse Shooingbe higher when the thyratran was pulsed when a DC volage Was CQPYROGHT: (970 PlENUM PRESS. REPRINTED WITH PERMISSION

applied. Exparimentel results were found to .grao cLosely with C

calculations based on the relaxation properties of charged particles
is a plasma. 22 Rafs.

Prory Keywords: Arc Potential; High Power; Discharge Relaxation;
Hydrogen; Deuterium; Postpulse Period (PARTICLE rEAMS)

COPYRIGHT: 1972 NATIONAL RESEARCH COUNCIL OF CANADA (Miscellaneous)ESTIMATES OH TVF ACCELERATION OP PELLETS OY GASOYNAMIC AND
OLECTROSIATIC MEANS

449 L,1, Lengyal ond W. Riadnuller

(SWITCHES. CLOSING) Institi fur PLosvxnhynik, lGrching, FR
I Igitrons) IPP Re.ort "n. (PP ./1.1 .07tl978).

2X II I-MEGAJOULE IGNITRON CROWBAR The authors use nathesatical models to estimate the fea-imu
FB. Headly velocity to which a hydrogen pellet could be accelerated. Using
Lawrence Livarmor Lab. Livermore, CA 94350 9sdynammn drag accaleration the nacimum velocity wass estiaed to be
TEES Transactions On Nuclear Science, Vol. NS-19, No 4. pP 322-330 on the order of 100 m's, while with Pneumatic acceleration and

(04/1971). :entrostatic acceleration velocities on the order of 1000 m/s were
A 10-MJ Ignitren Crobar Array for the 2X I fusion machine has estimated to be possible- 29 Oafs.

been installed, and is now in operation. It is designed to handle Primary Keywords: Pellet Acceleration; Electrostatic Acceleration;
about three times the energy of the previous array used with the X landynonic Acceleration; Pneumatic Acceleration
machine, which has bean supplanted by the 21 II. In addition, this
array is enpanted to be censiderly mere reliable than previous
designs. Purthermore. the floor utilIVatien of the assembly is 4i
considerably imTroved. acces to all Cespooents is better, and the (SVEAYDOWN STUDIES)
oxerall cost per kilojula is substantially reduced. Two insulated (Own. tleutrical)identicae oin pulse coils are incorporated in the 2111 machine. EICITATITS OF HIGH-PRESSURE LASER MEDIA BY A DISCHARGE THROUGH AN
Similarly. the crowbar array a split loe two equal parts, with each IH iLATOR
connected permanently acress its pulse coil. I Refs. .H. Ishchenko V.. Lisitsyn and AR. Sorokin

Primary Keywords: Ignitron; Crowbar; Design Considerations; Pulse Institute of Semiconductor Physics. Academy of Sciences of the USSR,

Extesi on Hovosbirot. lSP
COPYRIGHT- 1971 IEEE, REPRINTED WITH PERMISSION Snc. J tuart. Electron.. Vol. 8. No. 4 P. 453-437 (0411978).

Trans. Frc,: Kuantxvaya Elettrxn (Moscow) 5. 788-79k (April 1978).

The authors report a scheme to pump high-pressure laser media by a
453 dischgrce through an insulator. The suitability of Ieveral insulation
(PULSE GENERATORS) materials is datarnvad using nermittinity and elect'ical breakdon
(Caoac it ivoe) strangot of the Insulatori and pyrcerani in found he be best for

A DOULE-TUND CURRENT gENERATOR WITH ELECTRONIC AMPLITUDE CONTROL pulsed discharges, It is found exoerimentall- that the E/p of the
L.A. Klina. P A. Noy sh end T.B. PavIova dinchorga can be variad over a wide range, which could previously
Inseruments And Emperimental Techniques. Vol. 17, Ne. 3. pp 742-744 onLy be done using an a-bees controlled punp. It was found that both
(RA/174). oiton diccide and atomic transition lasers cod be pumped

Trans. From: Pribery i Tekhnika Eksoerimenta 3 104-106 (May-June 1974) *ficiertlv with this method. 7 Refs.
A pulse-currant geserator (eng.) producing pulses having a Priruny KaywVrvs: Dischrge Through An Insulator; Pyroceremic; Glass;

le-ngth of 120 micreseconds and a half-sinusoid shape in an inductive Vr ton Of E'p; Pulsed Discharge
load at a pulse energy of 30 J is described which contains two Secondary Keywords- CO/sub 21 Laar; Atonic Transition Laser
contrelled thyrietor switches: one Switch iv the charging circuit COpI : 1978 AMEPICRV INSTITUTE OF PHYSICS, REPRINTED WITH
controls the ampltude, while the other in the discharge circuit PRMSIION

contrels the phase Of the current pulse in the load. Special
attention in devoted to the livear end nonliner elements in the
poer and control circuits of the thyrintor columns; thege alements *83
ease tha dynamic mode of the thyristora. Experimenta data are (PULSE GENERATORS; SWITCHES. CLOSING)
poesented for the e.g. 14 Refs. (lapacitine; Thyratrons)

Prim.ary Rgywords: Current-pulse Generator; 1250 A Output Current; A CERAMIC THYRATROH WIRE SPARK CHAMBER PULSER

Half-sinusoid Output; Thyristor S. Friend

COPYRIGHT: 1974 PLEHJM PRESS. REPRINTED WITH PERMISSION CERN, Geneva. Swituerland
Nuclear Instrumets And Methods. Vl. AS, Ho. 3. pp 311-313 (11/1A9B).

A triggered high noltage pulse generator with (RUB a eutmut
caubilIty has been de.Ioped for use with wire spark chmbers., It
has short delco and rise teso, a high repetition rate and a lon.

lifetime 5 Rats.
Primry c.. .orde Ceramic Th1rtron; Tatrode Thyratron; Coaxial

Structure; Fast RIse Time; Low Trigger Power
COPYRITHT 1960 NORTH-VOLLA*D PUBLISHING CO.. REPRINTED WITH PERMISSION
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"IULSE GENERATORS; ENERGY STORAGE. INDUCTIVE) I PU0SE GENERATORS; ENERGY STORAGE, CAPACITIVE)
(Systeis; Syste is) (tare; Marx Ge' rators)

CONVERTERS FOR SUPPLYING PULSED POWER LOADS CHARACTERISTICS OF CO-AXIAL MARX GENERATOR AND ITS APPLICATION TO
N. Mfea (1) and J.T. reech (2) ELECTRON REAM PUSION
Ell University of Minnesota. Minneapolis, MH E. Takag. Y. Eubota and A. Meehir
(2) U.S. Aoerccoe. GRXFR-EA, Fort Belnoir, VA Aipopa University. Nagoya. Japan

.EE Transactions On Industry Applications, Vol. IA-IS. No. 1. Pp 85-91 Japanese Journal Of Applied Physics, Vol. 18, No. A, pp 1l5Sl1l
T02/1979). (06/19 .

There is a erowing need for supplying repetitive pulsed power Thn design of a 720 AV ce-arial Marx ghorator producing a Pulse
leads of incrosing moitud, up to several hundred cegawatte or of 40 no duration with a rice time of 4 nss prese nted. The
sr e in areas of radar, lasers. h ih-nergy physi s xp ei snts and re eu re e ts for electron e on fu ion nd the role of o-axial Marx

in •n u o .; ~ dg i.t0

termonuclear fusion. The nature of such loads an be expected to be eerators s discussed. Possible aplcetions f the rectngular

as diverse is their applications. The pulsed Power demands and outouf su~o -'oduced are evonined. 7 Refe.

o r re n eu u d i .g r e c t i v e n l t - a e e s r o u i e e n t s a r e u n d e s i r a b l e f r e y P r ii r y P a w o r ds . C oo ia l M a r c G n e r at o r ; I n a t R i c o l i e ; D as i g n

the freguoncy and volteae fluctuation standpoint, eves for the large Considerations

utility newer systens. icnnigas for suoplying large DC-pulsed loads Tecoodaro KE~curds: E-Aeas Fusion

from a elat vely s al i ze AC generator by scns of indu cti e C GPvO:T T 1 79 PU LI A I O OAR , JAPA ESE JOU NA L OP APPL E O P YSICS

storaca enid the cacucit Or nom~nutatmd converters are presented. A

thooseicsl basis is ernvided for a~iftng the ceOcerters whichnerve o nnirIisthe effects of pulsed poer and orrenonding 
1

revotise colt-anvaro,. Energy, trarnfer betwoen the storae inductor tF'P*oICLF BEAMS. ELECTOHI

and Vie eulsod lad is rermitted with mimal loss, at a readily t(anev t~ov

cnt vl!la l e ate nnclud n g the rever sibility of ower in C ase of ET ACT ELECTON A CELE PTO P FOt P MPING GAS LASERS

irduotnve loads. Use of a circle control schene is 51,0o. to provide a C.O. Cuici- c-I I.P. triidov

.:,I

p-an-se ood noltoge regulation which ray be a revuirenent for .p* reCr '.,vcamaro Lab. .naverg. C?. t455

ce-aca pvicaios. Te ret use of these cicuts would br .n ITTE Iii rlnl Por cnarnco rcoaoyios, Paper ID-S [lla-lN7).

nueplying Iced, uth pulse du-ations of a fou milliseconds to nary cc -weP t'
s
co i an ods cvl ctlon nf a s1ro:e a-beam

dorinutes. V nfs. ge..-..ncr 
lne rf 

rve.. te h bee 
e.-.ng oH con oers. Te cirit

Prirory Keywords: P lso Orroator; Inductive Energy Storage; Cacacitor .res .ns -i 'd.ctvro Marc and taco, cured nulso domic elaenis.

C o r rt t o r ; A n a ly s i s ; L o n g P u s o: R a p - r a t e d Au oe ad

CEPRIGHT: lug IEEE. REPRINTE WTHN ERMISIONPr o ra-ho Gun. Rep-rated; Uiform Energy euinit;

Window coil Lifetime
Seodra Kywords: 'I Laser Pareig

4 A N 
L'ctrR ! C T : 1 9 7 ' 9 I E .R E P R I N T E D W I T H P E R M I S S I O N

(INSULATION, MTERIAL)

ISolidI
SOLID INSULATORS IN VACUUM; A REVIEW 530

R. Hawley ePARTICLE 
EAMS. TON )

CAk. Parsons £ Co Ltd. Newcestle-upon-Tyne, (it IGeneratigon

e oum . dc. 18. N . 7 . p a 8 3- 9 ) 0 7/ IN6 B). M IC R O S E CO H -P U L S E O ION EA M R OM A M AR X G EN ER ATO R

The authors bring together the wort of severe) researchers to S. Robertson end H. Wicthom

present a good reniew of the behanior of solid insulators invacuue. University of California, IoineD, CA 92717

The effect of surface egle of declination, electrode and insultor IEE rasotins Ol Plasma Science. tl. PS-?, No. 1. cm A2-At

materil and surface conditions, length dependence, ebient pressure. (03/179).

oat ngs . a d ap ond t on ng r m all ons der d with ual tati ce e have mai tained L n gouir- hild bipolar flO w t a pea t voltage

r e s u l t s p r e s e n t e d w h e r e a v a i l a b l e . S e v e r a l s u g g e s t i o n s a r e m a d e f o r o f ATX b E i v a ec u m d i o d e f o r I P UPro n P INGd w t h o u t gA A l oaa o r

i ore sing breakdow o strength f solid insulators n vacuum. A electrical brea dow. of the diod a insulator. An ion curr nt of >0 31 A

u a l i t et i e r e v i e w o f b r a k d o n l o n g n i n s u l a t o r i v oc u u n i s ( y7 . 5 A / s .c m I a s e t r a t e d f r o m t h e d o d e i n a b e a m h a v i n g a l a r g e

presnted 2A e~s.component of divergence all/sup -2/ pad. 11 Refs.

Primary Reywords: Solid Insulator; Vacuum; Breekdewn Phenomena; Prinory Keywords: tacuu Oiode; Leeniur-Child Bipolar Plow;

r e b r e a k eo n P h e m e n a ; N r i a t i o n o f S e v r l M r o n e o n d T i m e c l e

Parameters; Increased Dielectric Strength CTPYPIOHT: 1979 IEEE, REPRINTED WITH PERMISSION

COPYRIGHT: INAR PERGAOMSN PRESS

It0
ANN (PARTICLE BEAMS, ELECTRONI

IDIAGNOSTOCS AND XHSTRUMEHTATIOH) tCOsnervf*ost

(Voltage) ON THE EVELOPMENT OP A REPETITIVELY PUL550 ELECTRON BEAM SYSTEM

TWO-MEGAVOLT DIVIDER FIR PULSED HIGN VOLTAGES IN HACUUM G.A. Tripoli

0.0. Pellinen and M.S Di Cocoa Icc Physics Corp. Nurlington, MA 01813

Phonics International. Ian Leandro, CA 2nd IEEE Internatioeel Pulsed Fewer Conference Proceedings. cc 214-lEA

Revew Of cientific Instrunats, ol. SI. o. 1, pp 7-.T EH10H3. (C11,976).

This paper descrites the deoelopnent of a resistive voltage A pulsed electron eoo svstem--PENS-IX)--hag been decaloped at Ion

d i ider to me s ue c~ lned oltages in e cess of 2 MV in ac o Pr Physics Co rnuiy to naerate n electron be es of 200 AcH. N A/ mona. ,

a ero vm tely I0 I no. The mon it or can eo n e either pos t ve or 2. 5 p's I 75 c 5, 1 3 ic ros e nd . t high rep e tiion r tes The t

octtive cl rity by changing the lo w vo 1tage insulator e d revers n g sst en inc rporates a ga n-isulat o PFN Ma- n g nerator i v Gu ll esmin C

t h y r e m a i n d e r o f t e i n s u l a t o r s a n d g r a ti ot r i n g s . 1 e f s . n e t a a r c o n f i r t o n t o d r i v a a c o d -c a t h o d e e l e c t r o n g u n ysl e m

Primary Kerwords: Megavolt Pulse Gicider; Megacolt Vacuve G~ider; Pr
0 

rnrve norrosnodod t o ccepater siovlation of 01 waoeforns

Nigh voltage Pulse Divider, Vacuum Insulation; High versa, genoratc erroeter and .mnvoance-collacse variations, The
Frequency riider 

effort d vn nt-te-J the usablt 
o  

a FF for ever"/atin of
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(Machan ice I)
STUDY OP THE EFSECTS OF GAS FLOW ON THE PERFORMANCE OF GAS-BLAST 51

CIRCUIT BREAKERS (PARTICLE BEAMS, NEUTRAL)

H. Egeplin* . EoRlfy and A,. Zunkler tOenarotion)
Siemens AG .Berlin . PEG 

PU 2.E0 POWER APPLICATIONS TD INTENSE NEUTRON SOURCE DE ELO MENT

Prceedings Of The IEE. H). 9. o. . k 510-2N (0/191). J.J. Rerez. 0.. Toeoer end M.J. Clauser

Epr e r im e nt w r e c a r r i e d o u t t a S e m e s l a b o r a t o r y i t h Sd is L a b s . A l b o o v r u e , NM A71 11

s ecially designed circuit bre oers to investigate the relationship Nuclear Instruments And Methods, Vo l. 1 S4 H, . cc 170-1 ie/1 72.

b twee n gas fl aw nd arc behavior for various shapes a d arrangements The use of con entional nd near term ul ed ower technology to

of gas ooaales. as well as for different types of ges and oreosure generate intense fluoes of neutrons for use in fusion reactor

conditions. The current, cost-arc current, cod ooltage meosuremoents materials studies is duscussed. Tao types of neutron production

w re s coolment d by the em loyment of o tcal met ed . By using a mechanism r e considered. For the t immed te future, the use of ingle

high spe mo chlieren Amera, it was possible to obtain valuable ul ne or h gh r ev rate intense ion b a r sources is roposed to

infornation on the flow characteristics and density of the gas provide high fluoes of seutrons from beam-target interactions.

surr odg the arc nd to estiAate the influence of these foantities Farther along n tm. the use of ntense ion or electron beams to

on the rc- chin epacity of a bre ker. the ntr inin orially confined usi n reactions w ll lead to intense

e lec tr ic o er sy stem eo d the 
(r. cou ld e s e be taken into accou n t by eur ns of the rm onuc lear ne u cons . 2 4 Re '.

using diiinic arc ,od at. (7 es. Priury Eec.ordn' Neutral em; Ion eam; E-baaa Magnetic Isulain

Pr..naro Kecuordo: Gas-blast Breoaer; Gas Flow; Arc Benavior; Current COPYRIGHT. 1977 NOV'-HCLLA.: PEBLISHINX CO.. REPRINTED WITH PERMISSION

Measureet: Pot-arc Current Meaurenet; Voltage

Meesurec ' t
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, MATERIAL)

-511I (Sol d V R A I E THRE-TERMINAL CELL FOR INVESTIGATING THE EEC RICL

540

IAGNOSTICS AND IHSTRUMENTATION) 
PP FERT ES TI INS LATI N i M TERI LS OVER A WIDE FRE UENCY AND

a. NG H V LTA E SPECIFICATI NS AND TESTS AIRB ORNE E UIPMENT ) . Sandrol n L
O 

W.G. DunAar 
URPvIrsie di ELEooo, ologa. Saly

BoSeing Ae osp ce Co . Seattle, WA 9012 9 Journal 5v Ph oncs P. Scientific I nstrumen t o. ge. I. No. 2. en

IFAPL Reort No. AFAPL-TR-79-2 29 (0/199). 
52 Tu (O>190A

Aoallability: AD ABtNa?) a turelt eemyn I l for the measurement of conductivity and

NTIS dielectric oe-sittioitv of insulating coterials (chiefly polymars)

Ocoigo engineers voe upon system and €osoonent etandards and oer auwdaranca of fraguanny (SC to l.A MN:) and temperature

s eeclfictos a guides for developiso elctrical euipent. 
(l hI Dcv i k in ercos envlroosets (from va ue to se pressure

S p i fi at men s a d s t a n d a r d s r a v i l a b l f o r m o s t l o w v o l t a g e e d 
F  

a d s, C e d g o. t s d e s c r i b e d H e a t i s t r an f e r r e d b y od u ti o n s

o m e r c i a l h g h v o l t a g e e g .i p ie n t , b u t n o t f o r h g h o l t e g / h g h f o n a c o ol i h e tig oil t n c o t a c t wi t h t h e hi g h -eol t g e

posuer airborne cgwienent witth ratings exceeding 20 cV eva 20 AW The eloctaya The neosuring electrode is irsuload An a slice glees

test ad specification criteria (Engineering C-itarie Docrements) won~rrcos ry h,gh can te and .esist~veit. Performances ae

r e f e r r e d t o n t h i s o e r p e r t a i n t o h g h v o l ta ge g h g h p o e r a r b o r n e d " , b e d va, P d *cu n g e in I N Cat s .
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(POWER CONDITIONING) (ENFERGY STORAGE. INDUCTIVE)
(Pulse Transformers. Materiels) (Ibytens)

FERRITES FOR LINEAR APPLICATIONS I-PROPERTIES PULSED SUPERCONDUCTING INDUCTIVE STORAGE SYSTEM
E.C. Snelling O.K. Ma.ardi and Fit. Chung
Mullard Research Labs Case kvstern esa-va UsiVersity, Cleveland, OH 44106
IEEE Spectrum. V.1. 9. No. 1. p 42-31 (Ol/l972). 197I lEft Pulsed Power Confnrevce Proceedings. Paper 110-5 (11/1976).

This two Part tutorial article describes properties and A novel Pused inductive storage system is doscribed. Thin system
appichaionS of eagneticelly soft ferrites. Those materiels, hich I o .1 ntrone tic duo) of the Mrrks generator used extensively
are characterized by high permeability and Lou losses. are used in in high vltgo rancr ch. In our scheme e ruibyr of superu.nducting
very large qu*ntities es core, for inductors and transformers. This ind;tors are engized in seri ah nd subsequently discharged in
first installoest provides an elementary introduction to the psrpliel. 

T
op adncnte of our scheno is that it spreas the energy

processes of magnetization in farritan. It also inelodes a survey sf 5tored over nee-el inductors, reducing the current rating of theavailable gras and a sunimary of the techn~tel properties of typical "I, tnt-s neded *a provida the serien-caraLlel interccnnmction.
mo:ear errttes. Port I., to apper in February. reviews the main Fvrttei-.vr. it inoroces aPorecIly the efficiency of energy
applications, describing hou the material properties end perfvrmance tres'a- from the storage inductors to the load on co-pored to the
reguire-ests cone together in the design of the device. IA Rafs. effinierny of an inductive system using one storog indictor only.Primary Keyuards: Magnetiztion; Soft Ferrite; Ferrite Grades: Basic The feasibility of this inductive sysrom is _erunstrated on a svsten

Theory; Grain Boundary cursoting of three storage inducto. The inductors are evegized by
COPYRIGHT: 1972 IEEE, REPRINTET WITH PERPISSION roars of flog punt io f design and the sutches uncd 0-a

upmrcnldnting M-s itches (US patent 3,3A4,76?) with a very fastie5J~O~p tire. 7 R
0
0
5
.

551 Prinary Ecnrdn, rAM: Series Chorg ; Parallel Discharge; High
(E"EPGY STORAG!. CAPHCITTVE; PULSE SENERATIRSI ffi;ciency; Flun Pump; M-suiti-; Induct-va Lvad
FtiRsx GSerAEtrs; Ur) COPVRIGOHT: 1976 IEEE, REPRINTED 111T PERMISSION

311-KJ 200-Ku MARX PDILE FOR ANTARES
K.. Riep. JJ.Bi Jnen and - Turner 574
Los Alan.. Nionvl Las. Los ACanon. NM 87545 (FsERGY STORAGE, MECHANICAL)
2-d IEEE rnona Pulsed Po-or Cosference Proceedings, po 254-260 aRotating 

0
chre
rr ESTIMATO 'OR rENFRATOR SIMULATION STUDIES

Antares is a W .-kJ COeb.ll dvb C. rc ( IT. Ten (21 and CC. Le (7
oofnect fuon ecier-is. Tho nown- annl;ficato, stage Is :1; Iroic lost are of Technoo.

V
, Atlanta CA 3(332

cucdye a:cvtrc;-b%,m-ntrRl1-d gS d-schrrVe. (hereon ?*,4t '1 ~ T.r oic LA 7G7?3a -ru>e- fi nvhae rogin. cgS *egurisg orvy icut of 2% 41 at uA cr. wn. ArtnL-'R.....h 11/1971).GI mv s a 2-nicronevond pulse. Tti enar~y n:ogo nodule chosen a oi oty: A VTTIA

. 5 n vrnn-- ,s a sinle-in pulse-fvrnngn enuork. To org-O o1I
5
O.* . -. c-c-or reorcoeuvh n odule styra- 1.0 Mi. A prStotyce ,h rpm-i c-even S detoiled study of altenator r-V~~~~~~p .m . .r ltr-sadtl~
M-U. Ys-. non ccei Ru:It and ten-ed at ti Ins AMemos tnionifo asS-anon crcc':-en. iLnAud-ng vorr ,son of tho*.etivol results to
cbn-ctv--. 00,5 han been usat - a te bed for cvPnonents. st dat., and o --nlati Irs..Lts. 36 Refs.
n-ioer,-;, and r-jnonet'o,. 4 Rofn. Prie-y hoyu~'ns e eutor Modeling; Sensitvity Analysis; Parameter

enni.' Kecuords: Ma-v Geoc-ator; Design Considerations; Reliability; luyntitgaticn; T:olten
Le pes , Lo, Inductance
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5.9

(PULSE GENERATORS: ENERGY STORAGE, CAPACITIVE)562 (L'. C eneao ors)
IP OWER CON TDNING) 15-.J LC GENERATR: LOW INDUCTANCE DEVICE FOR A IT0-GW PULSED ELECTRON

Ine tworks) ACCELERATOR
NOON-VOLTAGE MICROSECOND PULSE-FORMING ETWORK NW. Harris (1) and H.1 Mildn (21

RB. Riepe h t.4, OC 20575
Los Alam s National Labs. Lee Alamos, NM 07545 T) Nava Rsear Lab ington. DC 1125L Be(2) Ion Phsc Corn. Brlington. MA 10(3119The Review Of Scientific Instruments. Vol. 48, No. , pp 1028-1030 Journal Of Vacuum Science Tahnology, Vol 12, Ne. 6, pp 11.81190

( 00 / 1 97 ) . 1 2 . 1 751 .
A large CO/sb 2/ lei being denaloped at Len Alemes Scientific In this crepl the author describes en L-C generator used to chargeLaboratory far fusion research requires a high-voltage. high-power a pulse mmno line in an -Seem genetor . The I-C ganerator ispumping pulse ef severel microseconds duration. A puli geniritor has both myra efficient and allows shorter pulses then a Ma-a driven

been deeloped which provides a flat-topped pulse of 120 kA at 100 kV s.sTem 'his is due to the fact that the intermediate store isinto a matched impedance load, with a 2.Smicrosscond pulse duration, eliminated. Sutiming inductance end rise time are considered. 3
The design is based an a combination of the Guillein end Marc Refs
circuits. E 'iht af these will be umad to pump en eight-beam laser primury Kuyords: L-C Genermtor; Water Line Pulse Charging; Pulse
system. There are apelications for this circuit in ther field, such F mg in
Is electron beams for plasma heating. Desi n techniues for the SacondsrV Rey..ds, F-bean Generation

pulse-fermnng network are discussed. including physical Ilyou and CIPYRIG T. N9'S AMERICAN VACUUM SOCIETY
triggering technques. 9 Refs.

Primary Keards: Square Pulse; Mare Generator; Gui ,.leinF PFN; Modular
Construction; 2.5 Microsecond Pulse Duration; 120 kA

Current 200
COPYRIGHT: 1977 AMERICAN INSTITUTE OF PHYSICS REPRINTED WITH (ENERGY STORAGE, MECNHANICAL)PERMISSION teotatineginstn

POCRAM FR THE DEVELOPMENT OF A SUPERCONDUCTING GENERATOR

563 Westinghouse Electric Corp. Lime. ON 45002
(PARTICLE IEAMS, ELECTRON) AFPL tPRert NO. AFAPL-TR-2t-2012 (02'1N797).
(GenertIon) Availability: AD A07209)
09 THE FORMATION Of PRECISION BEAMS IN MULTISPCTION LINEAR ELECTRON NTIS

ACCELERATORS This report summarices work completed In Phase II end Ph III ef
H.I. Art"-o, I.A. Grisheymv. I.N. Gogel. G.K. Deo:anevk. N, a p-ogran for the develoomwnt of a superconducti! generator. A 5 MW,
Dovboya. Y.V. Korniyenko, N.. Mochanoo. P.. Foyea and V.. 400 No. 12013 p- doneranve was designod end built duing Phase .
Petrenko The oi cooled stater contained a 3-phose, wyc connected. S kVPTD PoP;rt No. FTO-ID(RS)T-1g19-77 )11/1U7). fleoded inding it'tin a laminated iron shield. The rotr c.ntained a

Trans. Prom: Ordena Lanina Alademira Neak USSR Ordeva Lome winding of c.m to o 1.14 cwuire with 430 36 micron filaments ofidoiko-Teihnichekiy Institut, Ehfti 71-31, tLhr'kon. Nb-Ti superconducting lloy. A rotating dower with a cold
1-30 (1971) electrc-thrrl shield was used. The Phae II* work consisted of a

Availability: AD A06559 warm cn.n-up of the generay r So design speed followed by cool-down.
NTIS of Ste roor, A supercgnducting state was cot obtained in a generotor

The authors describe a method of obtaining .r.cisien bams free e conguran on due to hi-ti pressure in ite vacuum spuce uhluh resulted
linear electron eccelereter based on the use f coiniuncctn of feye gas conduction into the field winding compartnent. A
raial and phae motion. The affect of high-frequoncy and current uonnirycii poop-down nystem was incorporated into the test et-up but
instabilities on tho parenetero of the beas er 0 inoestigatod. A the helii:c leakyge rate eaceeded tho clobility of this system.
cronedure fcreeesurenent of the emittance of the beam at the output Forthor ork is required to corroct this problem. 21 Rafo.of Rho annelerator is presented. Measurements of bean esnitooce are Prnar , teyords Sunarconduvtor; Crvogenics; Helium; Light Weight;
shon to 2 GeV. Eamerimenta results are compared cth theoretical Nigh Power
cleulatmOne af tie beam paramlteers 15 RIes. Sacondory KVords Goeatcrs

PlaVry Kerv.aods: E-bevn; Lineor Accelorten; Prevision Beam;
Instobilitlas: Emiatt ot M.eurement; E.perimont;
Theory SO,

IPAPTICLE REAMS. ELECTRON
, I __ort_ onMSO572 HARP, A SHIRT PULSE. HIGH CURRENT ELECTRON BEAM ACCELERATOR

(IREARBDOWN STUDIES) .R. Prestich
OPTICALDISCHARSandia Lobs. Albu.urgue, NM 07115

. P.R OPTCAL DISCHARGES IEEE Tresac n n Nucle Science, Vol. NS'22. No. 3, pp 975-976

Institute Per Problems I n Mechanics. Moscou. USSR iT.'eNSn
Journal Ge Phyelg u. tel. 7. No. NO pml 141-147 (017/19791. A 3 MV. 900 IA. ON no electron beam accelerator Is described end

The author discusses the mehsms involved in discharges the results of initilo swtching e"per.ments are discussed. The
ioltieted by laser redation. a comparison of optical dichargos with gerorot- r iii I Pronida 0 sourve for studyng ithe physcis of pr.cesses
discharge1 of ether types is made. The ntic.eranco of enuilibrium end le, n to electron bem driven. inertially confined fusion. Thedone "T .:t ame h rg major comonents of the accelerator are two diodes wiEt a commonno-emuib rm ps is discussedlas is optical disc A nrc. turloc oil-dielectic wiuleiss wth low Jutter (<Z no)
Propagation. 10 Revms1. 0,.1, . .Primary Eeyworde: Oical Discharge; Threshold Field; Non-equilibrium tRmcharnel Pulst9n. thre Intermediate storage eecitors. atrigger pulse generator and two Per. generatoro. 6 Ref.

COpYRITHT: 1979 SOCIETE FRANCAIS DE PHYSI9UE Primary K.,-u11 Fid Eiion Diode. Oil a Line; oil Rail
Ga; Multichannol Seke Gep

COPYRIGHT! 1907S EEI. REPRINTED WITH PERMISSION
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595 MIGH-VOLTAGE TECHNOLOGY FOR THE LASL IMPLOSON-HEATING EXPERIMENT
(PULSE GENERATORS; PARTICLE REAMS, ION) J.E. oNi-el. I. Nenins. J. Marshall and A.R. Sherwood
(Systems; Generati on) Los Alasos Nat iota Labs. Los Almos. NM 875*5

MAGNETICALLY INSULATED LINAC DRIVEN BY A MULTISTAGE MARX GENERATOR N0. CCNF-731814-8. 4p (01/1973).
P. misterber Availabil,ty* LA-UR-73-17S3
University of Haevad System, Reno, NV 89507 NTIS
Zeitschrift fur Physik A. Vol. 280, Nu H, pp 359-362 (01/1977). For abstract see NSA 29 06. sucber 14440.

A method of accelerating intense ion beams mo that the ions have Primary Kywords: Pulse Generators Spaclficatios; E.roidal Theta
en enerey of about 5 0eV wsan a multistage Maro generator to d.ice• Pinch DenicesPlasma Hoeting Electronic Esuipent;
magneticlly Insulated linear accelerator is pres9-ted. This proposed Implosionsscheme a-9i" s the accelerato- to be much shorter then Conventional Secondary Eeywords: AEC

setPs using microwuve driven linacs. With proper scaling of the
origisal plan, beam Powers up to 500 TW should be attainable. 11
Refs. 615

Primary Keywords: Mare Generator; Magnetic Insulation; Heavy Ion Beam, (SWITCHES, CLOSINg)
Fult,-Gaf Energy; Very High Current CT., Coos. ' otinul)

Secondary Kvnords: E-beam Fuson ERVEI!t LASER INITIATED CLOSURE 00 MULTIMEGAVILT SPARK GAPS
CCPYIGHT 5-77 SPRINGTR-VERLAG . 7vr-.- v (9. Hl tilde (I)I J.R ettis 12) and 8.1 .uyther (1)

i) Inn C-icn o tory, Nurlinoton. MA 019 1
12) Riot. Iorl-d Ait. HM871

597 
T
te R--Wc f Sienttfic Instrunentn. Vol. 42, No. 12, pp 167-1778

7U5E GENERATORS; ENERGY STORAGE. CAPACITIVE) 17/IS':)
(ar; Mr, Generator ng- -iid do-hla-ohonoel Isr trigqered switches in high

CVEFV.TATG ANG EREAfDOW PATTERNS 7t FAST MARX GENERATORS Presnuim 9an "e boon designed and opyrated in the ucltae range
V.A. MoMrson end AM. Smth r- I to mre than 3 M. Jetter times of <1 to 3 nseu were observed
Carleton Unvoersity. Ottawa. Ontario. Canada ,. nmust cases GAs pressures C- 10.5 and 21 kg/so en. we-a usen The
IEEE Trbsantipts En Nuclear Science, Vol. 05-19. No. H. pp 20-1 o~mnc uc'c eithtr I vi orros miatures of N/sub 21,

fCR/I T2). S/Oub 61, un Ar. ',gnifisait anooplishmentswre 1() the
Suark gap orarvoltases of at Mar generators in the 100-320 kV sin,)taneour in of four steo _3 o aro geoerator by as

range wore studied osa Iwnotion oy stray and interstage capacitaste ortitiy Vddi laser neon, (V) u to 00% reduction in Roe rise
for neoerul c-Cuit designs. Overnoltaga mescrements were made at ti-a chbearud in to output pulse f1., a eultimegacolt DC generator
low noltaes by siculating Rho spark with o silicon-controlled wren niiihad irtu a !oad thC.,h two simultaneously laser triggered
ryntifie-. lrekdo,.n times ae measured to nerosavonds by vuio chnrols end 13 the design oeration of a lane" triggered. DC
the light flash from the sparks with a fast photovutiolivr. Toe cho.cpd stith at mn-c than 3 TV 23 Rats.
rfl ustp a the oltraviIet i.rradiatio on breakdown time was Primary Key.vrds: Lasvr-friggered SPark Gap; Single Spark Channel;
stued b. nasnin th first oar. Preotiral conClusions for Mary Double Spork Channel; Ruby Laser; various Gases;
goeratny design are presented. It Pe'e. gh Pressuro: Marc GoeratorPr,-ry KE- ds Ma- 6-octior Tim.; Co Oorvoltag; StraV COPYRIGHT- 1971 TO ARICAs INSTITUPE IF PHYSICS. REPRINTED WITH

tupuvirurce; Interstage Ca.acitance; Thyrister PERMISS IC'

CT5YRIGWt: 1972 IEEE, REPRINTEG WiTH ERMISSION A
(PAROICLE SEAMS, ELECTRON; PARTICLE BEAMS, ELECTRON)

6r2Gneratin Transport!
A$72TCHEI CLOSING) PRODUCTION AND DYNAMICS OF HIGH INTENSITY ELECTRON SEAMS

(Ignitrons) . graut t II), I. Boscojo (2). R. Coisson (2) M. Leo (2), A. Luches
REVEPSE CURRENT AND ARC-BACK IN A SINGLE-GAP MERCURY-ARC VALVE (ZI ad A. Tapore (2)

C.E. Fernando (I) Universita Di Sari, Sari. Italy
Ceytral Electricity Generating Board. London. OK (2) Univornita Di Leoce, Lecce, ItalyProceedings Of The IEEE, Vol. 59, No. N. Pp 534-S3 (04/19711. IEEE Transactions On Nuclear Science. Vol. NS-2S. No. 3. pp 2SO-18a

Arc-backs producpd by continously raising the stress on a (06,1V73).
nigh-voltageasngle-gap single-anode mercury-arc oglomea preceded High intensity electron beam eseerimants a is progress at

by a change i nraoarsa current be~ore failare occurs. On the Cycle at elentron enero,eus vartins from Ill keN to 2 OmO. The lOw energy

which arc-back occurs the reoer se current rises rapidly to about 10 A n:vn~nes era Mero generators, while the high energy one is an

at pak renerse voltage 11*0 AV easimom). tubseqoantly. Rherres se o~e:tron bean trunsu orner accelerator, hose mode with nope originalIt.-igicl m slton It lectron ear,,s2Mecrrn*1 A

current decreases and then rises again steadily for seoeral husdred tehia- ouin t lcrneeg sZRV urn 1 A

microseconds. Failure occurs during this second rise of corret tulsa sioto 20 Os at a repetition rate of II ton. Tha purpose is

These changes in reverse current prier to aro-beok are reprovucibla. instcn in the AttL-tyee electron ring accelerators, beam dynamics

Ohm peak reverse noltage reached an the cycle at which arc-back sets and clesna-beai interaction icoastigetions. lateral models of field

in is else reeroducible Ito car- II percent). This type of arc-back en:oson f-odes hove bean investigated by various diagnostic methods

is interpreted as a seowential process that Is initiated by igniticon. vi been piotures n cv an oce materials hate bean Raen. 3 Refs.
at p k voltage . f a stable h gh- oltage d i harge in the al . The P e l

subsequest rise ef reverse current which leads to failure in COPtNItiT 9 73 IleEE PEtRINTEO WITH PERMISSION
attributed to a rise iv gas pressure within the cabin due tu ion
byoibardreent free the high-voltage discharge. ohe measured del y of At
microns from the point or rapid rile i reverse current Re the start 619 M[NERAt hh:,

of the final growuth of current suggests that Mercury vapor is evolved PFLISEGIRATS
from the negatioely biased min anode to cause a rise n gas 1M0, 1

pressure. Detection of precursor currentRe might allow4 susect namyes PULSE GENERATORS AND MODULATORS FOR LASER APPLICATIONS

Re be bleckad in tie to prevent the occurrente of a full err-bath L N. to~lushe, E.L Rot. A H. Curler. C P. Bowden. A.H. Warkhe~ser and

03 Reds. C. tenonP rimary Key o rds : Arc-back Mec han ism : Po er Fre uency; Device Relure ar y M i e trm ia d Redsto e Arsenal, AL 1509

Modes IRCE 1003 Eleventh t'odulator Symposiun pp. 121-128 119/1073).COPYRIGHT 1971 IEEE .REPRINTED ITH PERMISSION A - g 
0 
v lt ge pulse u aeret o h en been constructed for aboratory

P r o .n p o we - to a sg - s o cr ag a o w e r o l s a la s e r . T h e e l se g e n e r a t o r
hae. tore, thei cyA coler trosforers, a 3-phase rectifier and oour

ASS met'onall,-; svr, ctrcn rod S-nt.,ge Mur generutors. At 70 kA thurge
(P ARTICLE EAMS . ELECTRON ; FULS E GE E AT R I ittIe I .T J - 1e sto red Instab lit es n the laser l ad re

IGeneration; Mare) tsoi.aoe ut etrn. mctalt TI0 c harge. Very satisfactory * sacocd

A NEW METHOD OF EXCITING UNIFORM DISCHARGES POP AlGA PRESSURE LASERS opera) -i O, of tie ovlne geierotvr hiaoe bees achieved at a PEF of SN

R.U. Morrisun eAd C. Scoil cps us's
0 

no., re-u.os to as acerete octoot power of 281 kW at SOS kV
Caleton Univrsity, Ottat. Ontrio, Canada eak. I Reis.

Physics Letters, Vol. *A No. 5, pp 375-377 (0*/ISO2i. vroma-y Pcci-ds Marc Generator: High Rep-rate: Design
A M a r e g e n e r a t o r p r o d u c i n g O O A S p u ls e s l s t i n g b n s i s ee d t o o -s d e , vt ' n s ; M e vh a n i c a l h c.h r o n i e d i v a r ia b l e

create a oniform discharge by field oiesion from a stainless steel moaenr'err Rd KLaser Lodh

w i re catho re in a TEA c rbo n d o ide la e . fa at on in peek o er C o r yI L 973 EE . E RINTE D WITH PERM ISSION

delay tine. and eulse width with nominal ttoro voltage are oivcn gRI": 97]ERPRTDW|NERISO

Primary Emvods- Field Emissicn large Area Diode. Marc Generator: 60
Townsend Avolanche; Spa ts hr r e c m ted E ORhY CONVERSION, ELECTRICAL)

Secondary Reywords: Gas rset suingsstarging0 1ircuits)

COPYRIGHT: 1072 NORTfHoLLA5d PUBIS1 tNG CO. tai ) ircuitml
STREAMER CORAMEE CHARGING REGULATOR SYSTEM

R E Fu+ -, nd J.A Dauson
6 0 a Dr o n, e a i , n a l L a s ACocn e . I L

(PULSE GENERATORS ; SWITCHES . CLOSING) ular I ov
t
rmnt Af ethods . O , lE. No 2 . p 2 -331 E . v/.GT 2 ),

(Systams; Gas Gaps. Electrical) In a s'reomer chanber system being built at Argonne National

A SIMPLE SYSTEM IO UCING A 450 ER PULSE AlTH I MS RISE TIME Loboretorc. the soscificaticns for pulse repeatability impose

R. Eggert s.ringot rag, rena-tn on ose Morn generator charging electronics A

Phys~kalinches Institot. Techninche Nochnohule Caches. Aechen . PRO ono-oto reguletor using type 754 tetrode modulator tubes was
N u c l e a r I-st r am-t s A n d e t h o d s . V o l I l . N O . . P t 50 5- 5 1 ( 0 3 '1 7 3 ) d a.vl op e R n p rf ld a t h e r e au r e d s t b i l t y . T h e s y s t e m p h i l o s p hy

A simple pulse shapirg network is desvribed. It coosists of a den in re,,i ravent-. aid Circuit confiacratios are discussed. 2 Befs.
Capcitor connected n sees wth a sra. A ar enertor feeds r Pa tor a
the syst e. Cal ulati ns of th a eo vale t c rcu t re p oduce the r R eeat b l t y: Series Regulato r

behecipor af the pulseformer. which generates a eulse of *31 0 wV Ith COrnRIGt'" 1972 VTRH-yOLLAVG PUBLISHNG CO.. REPRINTED WITN FERMOSSION
I mm rise Vice end 7 nm FPtS on a lead Mf 80-ohs With sunk a system

streemer BEambers pan be drieN Rwite sonoenient lyn I rrsl
Pr me-b Kereords: Mary Generator; Pevirro Sun: Intermed:ac Storaae s21

CmC a c t o i 0 ;, S e rt m e R d u c t i o n P u iS, GV hgA TyRS i

COPYRIOAT; 1970 NDRT'-fILLCNG PuSLISVING tO. IFPeINTED AlTO PE utIS ISH IMorel
IA EWNDPAnITo Oe Lo,pNus G AND SWTCHING IMiPULSE NOLTAGES IN THE UR

MREGH WITh AO IMERCVED MARX CIRCUIT

Nil A. Nodowyly ano K tenor
PULSE GENERATOR S; ENEGY STOPAGE, APACIT1Uf) Nta o , , Ltd. B ase ), Swt aerle -d

(Marc: Moro Generators) IEEE ronsnv O ii n UtPower Acoaratos And Systems, Vol. PAS-NI. Ne. I.

CUMFACT, ULTRA-NGOH DENSITt MARX GENERATOR pc 44'I lOaloiki
G M Strickland and A L. Aeatharly I.,S 5ppa~r cycirns the trigger cardormance of Mare circuits and
Ar1. K~rtland PA, NM 8717 shu.s the e.ise-tiel fatueS oat iprod cicui. It is stdied

IEEE 1 9 3 Ele ent i Modulator S mpos um pp . 1 120 ( l/ I9 T). o w t e .n* o uct on of parallel spark gaps PF and firing capacitors

This P e oor pr se ns the results of n Air Force Weapons /s vbhaz i in a m ut -sM tog a mo se o er tor can improve the trigger

Laboratorn program to detalns a compact, high-density energy storage performance Gm
5

e, odour tages o the new circuit will also be
s s t e m to s t i f y c r i o u s l e c t r o m e one t i c p u l s e s m u l t o n ds.,s ie o IS Pf s

rasuirevn tin. Such reoviremen Rn range fros small, I-MUi ground-bascd PrimIP Ki, vceuntdo' torn Gererator, Trigger Performance: Design
s i n o a t o r s t o e le v a t e i o r a r -s u p o r t e d s m u l t o r s r d c i g e s o f Cn s i s r t ' o ns , P r n n i r i s O O p e r t i o n :

emvsoa Sesd on stud-s pefyned dur r te hh AItude iteror motor Gap. Io d Circuit: Parallel Sprk

tinr ! ion r n . ard reortar oi the E ,-rpA rpako t s -re, it wvs :N
cooo lvnd that the cst och5" -le end pr.misit-3 r.lo ocen o r t nRIhn T )7 -- orPITE W't PEPISIO

master for nainhino tn-s broat range of na-e,ec.ts .ot-Ad ,.' lire a

flv se-atyrd- o'dl'' O t.. .
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THE HYDRA ELECTRON BEAM GENERATOR Gerio ) A STUDY OF THE DOULEFOCUSG DIODE

T.N. Martin 
K. Takagi

Sandia Labs. Albuouerowe. NM 87115 hagoye Univernity. Nagoya, Japan

IEEE Transactions On Ncleir Science. Vol. NS-20. No. 3. pp 289-293 Japnose Journal Of Appled Physics. Vol. 18, No. 12. pp 2255-2262
I6/L97I) . ( 12/19791.

The Hydra electron bean generator "05 designed to sisultaneously Oouble-fpcusing diode characteristics are innestlgated with
produce two I MV. 0.5 MA. RD anosecond electron beams that could be special emphasis placod o. impedance and anode plasma dens ty. A
combind to fore a single bean. The machine, undergoing final cnoosal Marc generator was used to supply a rectangular pulse across

developmental tests, has cone.ted a o. f A. Mt peak electron ba... onstant load. tuo dif'erent types o iodes were used on the

fo each lime. Thie accelerator consists of a lou-inductance Mar double-foccoino diodes. Ice was a mesh anode with 755 transparency
generator, to saiter-niilctric pulseforming (PF) and and She other was a range-thick carbnn Plate with a 6 om hole n Its
ioeancI-transforing transminaion Lines and two low-indwctanie, centr. The dnuble-focusing diodes were found to have a reduced
high-curret diodes. A description of th I gnerator is presented ipedance 000 C denur anode plans.. tha. single diodes. 17 Refs.
along .1th devlopmental Studies and initial testing data. The Hydra Primary Kecaurds: Doutl-focusino Diode Co-anl Maro Generator;
m actre is tamed on accelerator principles described in the Impedance Reduction; fery Lou Impedance; Electron

iterutr. The Marp generator i submerged in transforner oil and Rale. ng

separated from th transmission limo water by a lucite interface. The COPYRIGHT: 1979 PUL.ICATION BOARD. JAPA:iESE JOURNAL OF APPLIED PHYSICS
Mro choges each coaxial PF transmission line which is insulated by
doioizod water to 3 PV in 0.9 microseconds. At peak voltage a 3 MV
SFasub 6 spark gap electrically connects the 4 ohm PF lime to tha 632
mpad.nc transforming (4 ohs o 2 oho) transmission lin. The pulse (PULSE GENERATORS)
ls tranonitted through this line to the siole radal insulator ISystensl
diode, a 35 kilo~joule. nanosecond duration electron beam is DISTRIDUTED PARAMETER MODEL OF THE TRESTLE PULSER
fored by a cold cathode in each diode. 12 Kafs. T.H. Lehman, R.L. Autchins and R. Pisher

Prima-y Keiards Msro Gne-ator; Pulse Poroing Limo; Impedance EDT Corp Albugueroje, NM 8710
Matching; Field Emission Dio, Design Considarations 2nd IEEE Intr.tional Pulsed Power Conference Proceedings, Pp 425-42$

CDPYRIGM' 1973 IEEE, REPRINTED WITH PERMISICN (06/1979),
A distributed Parameter circuit analog model was deneloped to

eVeluota design im.oements for the TRESTLE pulser. The approach for
624 spacifying the model network and entimating model parameters is
(SWITCHES. CLOSING) gmen. Modal results era shown to compare favorably to acilable
(Solid DIlecXrc. Optical) nesu-entn. The rodelis flepibiltty and economy allowed ready

LASER-TR!TGERED SOLID DIELECTRIC SWITCHING amaluation of potential modfinations. 3 R*es.
N (r o. orso and M. Priednan Primary Keywords: Piro Generator; Peaking CaPacitor; Analysis;

Co.noll n iemsity. thica. mY INASO Modelling
IEEE 

0
r acti|o, o clr cience tol. N-8. P 314-321 101/1971). Sacooory Eyword: EMP Generatlon

A t-_ltched -uby lanr we usod to initiate breakdown in solid CO-vlIGIT 1979 IEEE, REPRINTED WITH PERMISSION
dielectric switches with a jitter p7 less than 3 nm. PolVcarbonte in
thicness from 40 to 80 oils withstood applied volteg pulses (less
than 1 m.cromecond duatin of up to NOD kV. L.ner pulse energy of 635
lens than 1 joule was sufficient to initiate breakdown in the solid (PULSE GENERATORS; ENERGY STORAGE, CAPACITIVEI
dielectric. A focusing less and the itch container were immernod in (IN-r: Nuri Gena-ato-sI
a grading solution cf copper sulfate and cter. Conmend triggerig Lli-IMPEDoiCE. COAXIAL-TYPE MARX GENERATOR WITH A gUASI-RECTANGULAR
down to SI; of She dielectric's self breakdown voltage .s OUTFUT WAVEPORM
demonstrated. A test systee employing a miniature Mero generator, and N. Obera., Y. Sokato. C.H. Lee. T. eshimoto and T. Fujioka
a high energy systos switching ISO kA aS *00 AS to form precisely Keio University, Kchobu-k,, Yokohama-ski. Japan
time r.l.t-oistic electron te.s, are described. S Refs. 2nd IEEE internatiunal Pulsed Power Conference Proceedings, pp l6S-Il

Primary Keywords: Ruby Laser; Polycarbonete Dielectric; Lou Energy (06/1979).
Laser; W ide TVoIs. Range; Sphere-plane Gap Theoretical analysis of a low-i*ped:nco, coial type Maro

COPYRIGT: 1971 IEEE, REPRINTED WITH PERMISSIGN gonert-or. In terns of the emuicelent electrical circuit, can offer
the most mppropriate paracetors for the design of a Morn generator to
produco a uai-rectanoular output waveform. The results of this

623 theorotical analysis can be extensively applied to the design of
(BREAKDOWN STUDIES) various types of coaial Maro generator. RasIed upon theoretical
(Gas. Optical) analyss, three Marc generators of I.O. IDMV, and 2.kMS hone be
OBSERVATION OP HIGHLY IDNISED SPECIES IN PLASMA PRODUCED BY PICOSECOND developed for th. a-bem initiation of an NP chemical loser. The

L ASERA PULSES results of the analysis are in good agreement with the e .erimemtel
Sresults. They haye a completely coaiial configuration. Dma advantege

UntIersity of Hull, Hull. AK of thse machines is that thoy can directly drina a Iou-impedance
Optics Comeunications. Vol. 4. No. 3. Pp 287-29* ElI/1P711. electron-beam diode, without a low-impedance PFN. for the efficient

Results are presented of en erperiment to reesure the breakdown of production of an intense relativistic electron beam. They are also
a solid terget by laser radiation in a vacwum. The laser used was a rpncrkAbIy compact. 16 Res.
mode-locked Nd:glass ring lseer. This laser was used to irradiate Primary Koy ords: Coaxial Miarx Generator; Lo-impodance;
PYRE, carbon. and aluminum taroets. Spectra were taken using a normat tuasi-rectanguer Output; Theory; Experiment
incidence upctronotar honing a resolution of about 0.5 anCstroms. UOPYRIGHT: 1979 IEEE. REPRINTED WITH PERMISSION
Plots are shown of PIPE and aluminum spectr. II Oafs.

Primary Keywords: Nd-gless Loser; PTFE Target; Aluminum Target; Normal
Incodence Spectrometer 638

COPYRIGHT: 1913 NORTN-HOLLAND PULISHING CO. (PULSE GENERATORS)
(Systems)

THE DESIGN APPROACH TO A HIGN-VOLTAGE BURST GENERATOR
426 0, Cummings and HG. Nammon II
(PARTICLE REAMS. ELECTRON) Physic I storctional Co. San Leandro. CA 94577
(Geiration) 2nd IEEE International Pulsed Power Conference Proceedings p 172-178

NEREUS, A 250 K. I KA ELECTRON BEAM GENERATOR (06/1079).E.R. frestuih An increasing number of eoperimental programs cell for a sequence
Sandia Labs, AlbuQuergue. NM 87115 of seaeral closely opened, high-voltage pulses. This paper presents
IEEE Transantians On uclear Science. Vol. NS-lE, No. 3, pp 493-495 the arious design considerations for such a system. Thase include

103/10711. the kind of pulso goneretor, series or parallel configuration kinds
A 250 - 400 AV, RI kA, 3A no electron beam generator has been of limos. astict rAm, choices of dielectric, switch type.

developed. The machine consists of a 600 aV Mro generator. a wter- triggorig vonideoations. Marc Generator desigo and isolation, feed
dielectric transmission line, a diode, end a beam drift chamber. IS problems, pulso formationt end waveform dogradetion with increasing
as necessary So mimae prepulse for stable diode operation, stages The dasign procedure is illustrated by th H-? pulser built
Seweral cathodes were tested during deoclopnent and results are for the PHERMEX Facility at the Los Alomos Scientific Laboratory.
reported. Diedes with 2k and R nH inductance are described. N Refs. This system Produces a train of up to three N mS pulses. n u riabla

Prm-y Keywords: Field Emission Diode; Drift Tube; Marx Generator; from All hV So IN Mt wth pulse separations of 00 nos t; 1 Cs.
Mater-dielectric Transmision Line; Several Cathode Results are ginon and waveforms presented. 0 Oals.
Materials Primary Eeyuos: Burst Mode; Design Considerations; PMERMEX;

COPYRIGHT 1971 IEEE, REPRINTED WITH PERMISSION Enparient; Mar. Generator; Pulse Line
COPYRIGHT: 1979 IEEE, REPRIOHTEG WITH PERMISSION
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(PULSE GENERATORS; ENERGY STORAGE, CAPACITIVE) b 1
(Marc; Mr Ge, nerators) (PULSE GENERATORS)

DEVELOPMENT OF AN IR-MEGAVOLT MARX GENERATOR (Stacked inG)ER. Prestuich end D.L. Johnson 
COMPACT PGWERFUL-PULSE GENERATOR

Sandia Labs. Albuguergue, Nh 87113 Y Carmol. S. Erion and E. Shohet
IEEE Transactions On Nuclear Science. Vol. NS-16. No. 3, pp 6A-69 Govern v nt Of Israel Scientific Department. Tel-Aviv. Israel

(Ia /I i . Jnurna! If Physics E; Scientific Instruments. VAol. I, No. R Pp HA8-TIO

An TR-mogacolt. I megajoule hero generator has been constructed (CA/897B)
and tested to aI MV as the primary energy store of the Hermes II b Pef.r
flesh 0-ry nechine. A geometrical arranoon.nt for the capaciturs Primary KeVords, Stacked Line Transforer; Coaial e Circuit;

that takes advantage of the stray capacities to provide a de .ns. Ic lkv PoIsestriggering range and fast Mro erection tine was developed fro model COPRIG: 1978 THE ONSTITUTE OPF Pf'YSICS. REPRINTED WITH PERISNION

and circuit tudies. The design parameters of the Mare were checked
by constructing and testing a N MN, 100 kJ generator using cOmpOnects
proposed for the 18 MY system. Spark gaps were developed specifically 142
for the generator and bane operated successfully for over 50,011 Rap (ENERGY STORAGE. CAACITIVE; PULSE GENERATORS)
irins A Ref. A LW N C 1 M1 I R GENERATOR

Pri ary Keywords: I Mi Energy; Heroes i; St-sy Ceoccitence; Reliable ( Gee t CTANCE COMPAT
Trigerino. Past Rise Time; Good Relatbility R.D. Stine Jr.

COPYRISHT: 1969 lEER. REPRINTED WITS PERMISSION Macwell labs Inc. San Diego, CA 92123
1076 IEEE Pulsed Power Conferenca Proceadings. Paper tIC-! li/107A).

The electrical characteristics and design features of a le1
inductance, compact. I MA. 1I hi Mere generator are discussed.
Generators with a wide rang, of output energies are easio obtained
by series/parallel cenfigurations of components. A precision

triggorod, throo-elecircde, 100 k owitch And the cempact physical
arrnoment of plastic-cased capacitors results in less than 101 uH
Inductance Per stage in the hero, Reliable operation 00cr a three So
one voltage range is readily achieved by veryin the spark-gee ocs
oressure. 5 Ries.

Primary Koywords: hora Generator; L- Inducteoce; Compact Site;
"edulor 
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45 (PULSE GENERATORS)
(POWER CONDITIONING) (Line Type)
(Pulse Transo r) WAVE PROCESSES IN VIG-POWER NANOSECOND PULSE GENERATORS

A REPETITIVE 600 KV STACKED LINE TRANSFORMER PULSE GENERATOR Yu.P. Kuber'kov
S. CarnledE ShohetIIrael Scinti DetI .1. Kalinin Leningrad Polytechnical Institutes. Leningrad, USSRsSoviet Physics-Technical Physics. Vol. 20, V.. pp 51-51A (04/1976).
Journal Of Physics 0; Scientific Instruments. Vol. 11, pp 748-751 Trans. Prom: Zhurna1Tekhnicheskol Fiziki 46. 84-B6A (April 1976)

(3/197i), 'The une of pulse foreing lines in the production of electron beaes
A novel approach is described for the design of high-voltage fast is widesoread todoy. An a result, it is necessary to characterize

Pulse generators. It is based pp a cosbinetion of a stocked live these line, and their pulse shaping characteristics. The solution
transfor.er (SLTI end a coaxial Marx crcit, whose principles were p-oposed here is based on the principle of the superposition of the
successfully applied for the design of a 600 kV, 25 ns repetitively incident cud relfactnd waves; the system is partitioned into several
pul'rd generator. I Ref. regions, whilch ore treated as four-poles. whose poriuetems are

Prim-ry rEywurds: Stockpd Line Transformer; Coaeial Transeission Line; gavorned by the dosign. Tha, for the ca~o in which reflected and
Maru Urserotor; Post Rse Tine incident .ves are present, a solution is found in terms of the known

CCPYRIvT: 1970 THE INSTITUTE OP PHIYSICS, REPRINTED WITH PERMISSION reflection an refraction coefficients. To carry out calculations for

a nyston conssting of €ouil lines it is sufficient to determine

6g the o'-plivudes o fte waves pro n octing "n the forward and reverse
PULSE GENERATORS) dire.tions in all regons. The .ber vf those reios. depends on the
(Sy.tnmn) properties of the diloctric pedium, the ocgation velocity of the

HIGH VOLTAGE. NANOSECONDS PULSE GENERATOR WITH VERY FAST RISE TIME electrvo-inetic waves, the length vf the sstn., and the timo step of
. ouhota and 0. Miraaia te calc'lotion. Alter deternining the nueirical values fo the

Nagnyl University, Na-oa. Jean acikrd yndaepse waves throughaut the system for a givon tine. we
Jaanese Journal Of App:ied Physics. Vol. 17, No. 10. pp 190T-1910 can lvcmiva tic wae incident On the switches and tho load. 3 Re's.

105.1978). Pr -- ry Peuyra~s: Piulsr Frrmng Line. Desigi Cons ilorations; Suitchiv

A description is given of a pulse generator praducing . 300 AU. 5uinideraions; Modaling
no pulse into a S Ih matching load with a rise te of S n. A 720 COPYR1G4T: !976 tEP7 AN 'ISTITUTE OF PiYSICS, REPRINTED WfgH
kV Pars generator is irductivoly charged and Enen discharged through 

0
ERISSIii

ult ichancl spark goon p.oviding the power fr the pulsa. 2 R2fs.
Primary Keywvrds: Mero Generator; oter Line; Self-treat Water Stch;

Sub-nnasecood Rise Tine 671
Secondary Keywords: E-beam Fusicn (PULSE GENERATOVS; SkITCNES. CLOSING)
COPYRIGHIn 1978 PUDLICAT:CH 5CARD, JAPANESE JOURNAL OF APPLIED PHYSICS (Cuoscitco, Thyristors)

SOF. Gibbs FLEXIOLE "lfN POWER PULSE GENERATOR USING THYRISTORS

640 
V.H . ills Physics La , Royal Fort . U t

(O3WER CONDITIONING) Joursul If Physics E; Scientlfic Instruments. Vol. 4, pp 1065-1066
tVoltage Reglation) Il21971).

HIGH-POWER PULSE GENERATION A simple pulse generator is described which in conjunction wIth
R. Arockesamy and K. EKnt low voltage triggering equipmont is capable of delivering pulses of
Indian Institute Of Technology, Hew Delhi-111129, India up to 250 1 into oos circuit, with a source impedance of less then
Prvcaedns- Of The IEEE. (August 1977). pp 1209-12:0 (08/1977). koh. 2uls. width is variable from about I iicrosec upwards. No

A thyr;stor circuit for generoting high-poser pUlses directly from difficulty is anticipated in producing higher voltages and currents
the PONen 'revuency supply is described. The circuit has a wide scope if reuired. Rafs.
of apolnation in industry and research. Typical applications are Primary Keywords: Pulse Generator; Variable Pulse Width; Thyristor
mentioned. 3 Rfe . Switch; 250 V Output

Primary KEywords: SCR Power Conditioning; Power Control; Regulation; COPYRIGHT: 1971 THE INSTITUTE OF PHYSICS, REPRINTED WITH PERMISSION
CR Pow:er Control; Poly Phase CR Control; Power
Pecti fier 675

COPYRIGHT: 1977 IEEE, REPRINTED WITH PERMISSION (PULSE GENERATORS; POWER CONDITIONING)
C Marx; Pulse Forming Line.s|)tIGH-POWER CURRENT PULSE GENERATOR

63 0.0. Zagorodnov, L.1. Bolotin. 1.0. Magde, H.P. Gadetskii. V.I. Belys.

S55 and Yu .V. Tkach(BRENEDOWN STUDIES) nY,.Tkh

lEomloding Wires) Physicotechnico] Institute, Academy Of Sciences of the Ukrainian SSR.

MULTIPLE-WIRE ARRAY LOAD FOR HIGH-POWER PULSED GENERATORS Khar kv, USSR
C. Stallings. K. Nielsen end R. Schneider Instruments And Eoparlental Techniques, No. 5, pp 1359-1361 (0/1970).
Physic Intennationel Ce, San Leandro. CA 94577 Trenn. From: Pribory i Tekhnika Eksperimenta 5, 100-102
Aeplied Physics Letters. Vol. 29. No. 7. pp 404;4B (10/1974). (Septembe--October 1970)ExPloding wire loads have been used for several years to generate A generator of high-power current osas, 5St nsec wide, with thei hot dense plasma. For a generator ith a rise time of tns f s t o b ee, curr nt reaching 12 'A at 400 AN is descrIbed. The

nen ds en en impedance of I ohm or less, the inducteece of the generator cOnsists of two forming lines with distilled water used as

ire load and the tendency of current to flow outside the sire limits the dielectric and an electron gun with a oultipointed cathode. The
the energy that can be transferred to the sire. An array of seoeral line is charged from a voltage pulse nerator using the

sires has sow been used to lower the inductance and improve the Axdpvi.ra circuit. Rocause wter is used as the dielectric, the

energy transfer C Refes. capscitance of the line is approximately 10 nF for relatively small

Primary Keywords Exploding Wires; Multiple-wire Array; I MA Current; dimeensn w-hich allows appaimately 0.5 Al to be stored and
Current Measurement; Impedance Matchiog avorouirately lEN A tO be discharged into the load. S Refs.

Secondary ey ordsi Plasma e eration Primary Kh-9: r d: ar s G e e tor; Pulse or eng Line; Double or ing

COPYRIGHT I lt A ER C EN INSTITUTE O P PHYSICS, REPRINTED WITH 
Li e; Lo u Impedance; hater Dielectric; 40 V
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(SWITCHES. CLOSING)
(Gas Gaps. Optical) (PULSE GENERATORS; SWITCHES, CLOSING)

THE LASER TRIGGERING OP HIGH-VOLTAGE SWITCHES (Live Taoe; ROOT)

AN. Guenther and JR. Batn OH ALL SLID-STTE MODULATOR POE THE ARSR-3 TRANSMITTER

A L Rirtland APR, M 87117 RN. Hoocer end SR. Bird

Journal Of Physics D; Applied Physics. Vol. II. pp 1577-IAII 102/1078). Westinghouse Electric Corp. Baltimore, D 21201

The laser-triggered switching (LTS) of high-volteoe spark oaps is lEFE Transactions On Electron Devices, Vol. ED-lA, No. 10 p 1494-1499conside-ed. The basic theory in presented which predicts dependencies TIO/INTS)

of the delay to breakdown and switching 3itter on such variables as This aer describes an all solid-state, high-power pulse
fill gas mioture and Pressure. gap spacing. polarity, and geometry. modulatar used in the RS,-3 system tan FAA air route surveillance
It is Shown that electrical arts af several metres length can be radar system). The modulator, th culmination of a number of years ef
directed by laser action. A nooplete set of experiments is reported buh device and circuit developnent, uses fast switching Reverse
which adequately support the proposed theory. The performance of LIS Blocking Diode Thar;stors lRBTs) to directly switch I-MW., 3
is onsidered and results are reported on oultiple gap triggering. microsecond video pulses at high current without the use of aegeetic
multiple channel triggering, triggering of voltages in aKCeSs of 3 switching aids. The mudulator consists of five identical PPh modules.
mV, repetitive switching at rates up to SE p0s with subnenoseccvd a trigger amplifier, and a pulse transformer which matches the
,itter, *s well as naraous genietries .pulse forming demonstrations. modulatcr output to ths boa, charactersitics of a klystron. Each
and output voltage selection on a Mor generator. Solid, liouid, and nodulo contains its own PFN, disuhar.e RBDT switch assembly. end
vecuws insulation aediums era also discussed and experimental results P55mncted crcuitri. Thin modcletvr is the first production
reported. Pinelly. numerous applications of LTS are presented as wall Squiont to use the new Westinghouse TAZR RBOT devices. ThQ devices
as a list of recoemended operating characteristics to obtain optimum switch 220o-A pulses with a turn-ps rate of rise of Up to 300
switching performance. 126 Refs. Ollcrosecond. Refo.

Primary Rey ords: Laser-tnigerad Spark Gap; Switch Delay; Jitter; Pnoory Reyiords: Pulse Po.ming Netwar ; Reverse Blocking Diode
Variable Pressure; Variable Gas M _xture; Variable Thyristor; Modular Desion; Performance Test
Gap lpaning; Discharge Guiding; Eacerinent; Theory CSPYRIGHT: 1979 IEEE, REPRINTED WITH PERMISSION
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IRREKOIWN STUDIES)
(Lightning)

SURVEY ON ACTUAL KHOWLEDGE AND PHYSICAL PROBLEMS
0. larger
I Istalstrsse, CH 0702. Switzerland
"u"] Op Physinsi.. Vol. 40 Ho. T pp. 57-AZ (07/1979).

An overniew of recent lightning research is Presented. Also

d iscussed are three physical problems of lightning discharges: the
Problem xf steoned leaders, of the velocity of leaders and return
strcles. end of the currant rse f n the first and subsequent strokes.

Prim.y Reywords: Lightning Iritiation; Charge Cells; Positive
Particle Mig-ation; Upward Leader; Downward Leader
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(REVIEWS AND CONFERENCES) (SWITCHES. CLOSING; SWITCHES. OPENING)
(Reviews) (Vacuum Tubas; Vacuu. Tubes)

LECTURES ON HIGH-VOLTAGE AND PULSE POWER TECHNOLOGY VERY FAST, HIGH PEAK POWER PLANAR TRIODE AMPLIFIERS FOR DRIVING OPTICAL
W.J. Sarjent (Ed.) GATES
Los Aleegs National Labs. Los Alamos. NM 875A5 .H wland. S.J. Davis and A.L. Gaesolection Of Lectures (Il/INRI). Lailrsnce Livermore Lab. Linarmora, CA 94SS0Availability: 2nd IEEE International Pulsed Psuer Conferenca Proceedings, pp 246-249

See Individual Lectures .../1979).
Thirteen lectures given at the University of New Neco and Los Recent extensigns of the Pak power capabilities of Planar tridos

Alamos Sciantific Laboratory concerning pulse power. ToPics discussed have -ado possibla tha ettr s use as very flst pulse ampliflers to
include energy storage. switching, power conditioning, and particle drive Optical grats within high-power NMdglass laser chains. These
beam generation. ToLve etures are referenced Individually pulse an:of lfers suitch voltagon in the 20 kV range with rise times

Prinary Kayuords: P..er Conditioning; Per Sunpkien; Pulse Voltage of a iou narosenonds. into crystal optical gates that are essentially
Circuits; Transmission Lines; Capacitors; Loads; capacitive loads. This paper describes a sioplified procedure for

Thyratrons; Ignitrons; Charging; Pulse Transforners; deinio theve pulse amplifiers. It further outlines the use of

N-beam; Grounding And Shielding bridged-T constant resistance networks to transform be*d CapaCitanCe
into cure resistance. lndepandent of freq.ency. 4 Rain.

Prirry reywvi-n- Pulse Amplifior; Planar Triude; Miller Effect;

Grounded Grid
NONADIABATIC ENERGY TRANSFER BETWEEN COUPLED L-C RESONATORS AND ITS Scondary Nny.icrds: Fockals Cell

POSSIBLE APPLICATIONS TO NIGH-POWER RF PULSF GENERATINO CIPYRIGT b. PE IN. REPRINTED WITH PERMISSION
I. Sato. K. Minmli and K. IShi
Nagoya University. Ngo a., Jan
,. OPPJ-SG. 510 It/19'9). 714
Availabi2ity: N80-14911"2 (PULSE GENIH[TRS; ENERGY STORAGE. CHEMICAL)

NTIS C(1cx Ccrress rn; G(cv Conression Ienerators
A principle of high-power RF pulse generation available in nuclear EXPLrSIVE MAGNETIC FLUX CV PRESSIOs PLATE GENERATORS AS FAST

fusin resevrch is orvoPned. The PP enorgy stored is L-C resators HIGH-ENEAG? POEV SOJECES
with varatle resonant frequencies is transprred to a load renovator .5 Cir.d, D.J. Fricksn. W.B. Gaps a-n CM. PowLer
who the frequency crossiNg occurs. Succesnive eneroy transfers from Los Amos t-o.l Labs, Los Alarts. NM E'5
renvnators result in a sustaine.d P osn:tlon at the load. It is TA IEEE Pulsed rower Conference Proceedings, Paper ..- .(ll/lN7AI.
emshasized that the successive trigger

9
ing i not required in the A tyPe vf evobosire dryan generator, caled a obace Generator, i

present method. This smoifies substantially the oe-ation of t he RP desvr hi. It is ccvoble of delivering electrical energics in the M
generators. The prinCiple ;a vnalved and nor icbly clculated for rdo at TA etwer levels. Plane wane detovated epbtsive sytems
practical eoperinertel condtinns. As oxprpls v' tne conceptual accelerate t.w large-area metal plates to high oposng velocities.
designs vf the neriave inductor used i% the present method in shous. An -itiolanneic field is corprene d ad the flun transferred to
At tnm Sreouevny I PA: i. MfZI( the output 110 kW 440 oW) and the s an c haratetic f the pl gnrata
pulse wdth 24 sec l6 micron sec) are expected if one uses tow sri nd ps y r
torod-a. ferrite cores with a major redius 0.5m and a minor radius Pthvds of load matching are discussed. The results of several
. . high-power exerimests are also given. I Rein.

Primary Keywords: Energy Trensfaer Inductors; Nonadiabatic Conditions; Prinary teyuvrds: Pluv Coepressioc Generator; Plate Generator;
Pulse Generators; Radio Frequencies; Resonators; Performance Comparison; Lead Matching
Heating; Induction Heating; Nuclear Fusion; Radio COPYRIGHT: 1976 IEEE. REFRINTED W MTH PERMISSOS
Frecuecy HeS ing

Secondary Keywords: NTISNASAE; NTISFNJA
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ISWITCHES. CLOSING)701 (ThyratrnsI
1SdITCHESo OPENING) HIGH VOLTAGE, LOW INDUCTANCE HYDROGEN THYRATRON STUDY PROGRAM
(Eaplouive Fuses) . Caristi and D.V. Turnqgist
ELECTRICAL EXPLOSION OF CYLINDRICAL FOILS IN AIR I. HIGH-CURRENT SHUNT PGI Inc, Salan. MA 01970

PINCH EPADC DI Recort He. DELET-TR-2977-F 11/19811.
V.A. Ourteev, V.A. Dubyeskii. N.P. Egoron. M.P. KEsatkina. A.E. AoeiLability: AD Ag9527H

Produvno and 1.g. Shesteko NTIS
D.V. Efrerio Institute, Leningrad, tto The second phone of a multi-phase pregram Af research and
Soviet Physics Technical Physics. Vol. 23, No. 9. pp 1051-1N55 develepsent to gain the irfornation necessary to fabricate a highn9t197te. vol loge l inductance hydrogen thyratron switch has now be

Trans. From: Zhurnal Tekhnicheskoi Fiziki. Vol. 8, pp 1834-1852 convlcted. The thyraton Is t be capable of s.itching tens of
The properties of the high-current pinch produced is the kiloanoeres within tans of nanoseconds at voltage lanels as high as

electrical explosien of a cylifdrical . isum foil in air5are 250 kV. To achieve low inductance thethyratron is operated within a
studied eacarimentelly. With a thick foil the light p.lse emitted C o -fittng aoia current return. oth the tube and the return
frem the plasma becomes sharper, Eleckbndy emessiOn is obtained at are made physically short. and the tube is designed ouch that the
waelingths 270 .mm Lambda 0 SR n. . A current roversal arises in discharge is constrained to flow principally At the outer reaches of

pert of the plasaa which evncides with the space-time position Of the device. A techninue he bees developed for modelling vorivus
th secondary shock wave. 9 Refs. 

t
yoe of bvc grids and then vsing eomoutar-oesarated field plots to

Priery Keywords: Exploding Cylindrical Foils; High-current Shunt aid in thy specifics of grid design. This model has been used to
Pinch; Cylindrical Aluminum Foil; Plasma Shock Wave; gerate a cvoprnhensine net of theoretical relatens that are useful
SecondarV Shock Wane tt detornine the anyde dissiptin to be .. pented. Eaperimertul

COPYRIGHT: 1979 THE INSTITUTE OF PHYSICS, REPRINTED WITH PERMISSION rsuIts are described and discussed. Included are the ceramic test
rqsults. ho doff v. time on charge and a. pressure. stage noltag
uddition, operation at high pulse repetitirn res, current re time
as a function of gas pressure. and the triggering characteristics of

7S C multi-stage, boo-grid tykes .Finally, the design of an intermediate
(rSITCHs FuNses) exerintal tube is discussed at length. This tube is encted tO(E~plsiveFuse) hoe an inductance less thor lOnt and to operate at 155kV. 0 RPfs.

ELECTRICAL EXPLOSION OF CYLINDRICAL FOILS IN AIR I. ELECTRICAL Prinery Peywords: Thyratrtdnl; Uwitehes; Pulse Generators; Elumleins;
CHARACTERISTICS OF THE EXPLOSIGN Pulse Modulators; hanosecond Pulsers; High Voltage

V.A. *urteev. V.A. Dubyanobil. H.P. Eforop. NP. Kasatbin A.B. Conent.

Produrv.ov and IV. eotekoy m t

S. V. Efreov Sclentific-Research Institute, Leningrad, USSR
Soviet Physics-Technical Physics, Vol. 23, to. 7 op 06 (07/1978). 725
Trans. Prom: Zhuroal TekhI eehestoi Fiiki, Aol. 48, p 4L27 (POW

The seperimentel apparatus is described together Iith the 2POER CONDITIONING)
diagnostic methods used So study the electrlicl acolosion of Cli pers)

cylindrical foils in air and Sthe .rperties of the high- current shunt S SOLID STATE CLIPPER DIODES PO HIGH POWER MODULATORS

discharge. Experiments on the characteristics of the electrical S.Ley and J.E. Creadon
So c a.lIn foils in air are rported. 23 MEC Fort Monmouth NJ 07701

Iplsio s of cylindri 1978 IEEE Thirteenth Modulator Symposium. op Al-AS 11k/S9781.Iof . KEnd-of-line solid state clioner diodes!._6 2r esetial thigh Po..n
Primary Keywords: Cylindrical Foils; High-current Shnt Discharge; ti

Moaahere Current Switch; Suppressed Edge Effects Pulse modulators. These diodes are chosen to reduce the pnotentally

COPYRIGHT: 1979 THE AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH danoing inverse netunrk end suitoh voltages which occur when the
PERMISSION load is less than the network impedance; especielyuhen non-constant

loads era encountered. The choice of the clipper diode stacks for a
megawatt ( W' erage power pulser resulted fron a study of

797 co-nercl~ly available units. Oostruntive tests of avilable units
7POWER CONDITIONING) oe a figur. of merit of 30j:1 for the maninum single shot IS

u fcrosecond .urrent pulse to diode rated average current. A IO(Pulseo.: Troromes

USE OF IRANSFORMERS IN PRODUCING HIGH POWER OUTPUT FROM HOMOPOIAR encore IA) average vurrent diode was chosen for the 20.w0 worst

GENREATORS easy euceuted in the MW pulser giving a current safety factor of
.better thun 2:1. For the 4I kilovolt kV) pulsar operation at a lS:l

WH. LuRtesr O F 0. Conte. t idstr a M iltags sesty factor required Al of the 1.0 At diodes in eries. A
vtd IEEE Internetional Pulsed Power Conference Proceedings. S 3-$k Snubber capacitor and resistvr across each diode provided equal
I0b/1979). voltage d-isv and transient turn-on protection. Transient response

fhigh ise f the snubber nrotected diode stocks was modeled at lou powers and
nas s d r s un hh c p tr confirmed in actun , MApulsar oPeation. IR Ref..

transformers to pLoit the high energy storage capability of Pr K " d Of ipper; Low Imped.nce to.d;
hnmrooler generators or other limited current sources. The stePPed-vp Pon-onsnt lid; Reflected Voae; D;ode Test1;
secondary curret can be established either by current interruption n-L fgT
when the Primary Is also used for energy storae or by comutaton of Snubber N
current into the priecary from a separate storaqe inductor. For CPNU( 17 EE ERSE IHPRISO

high-power Pulse generators the primary insulAtion and power supply
era protected br subsequent crowbarring of the primerv An eanole is
given of a design for estchine the NRc hopopolar gmnerator with I.4A

eN inducto- to a I-mIcrot. maenolt leel inductive pulse generator.
& Rein.

Primary Reywords: Pulse Transformer; High Current; Crowbar; Inductive
Energy Storage
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(INSULATION, MATERIAL) (ENERGY STORAGE, INDUCTIVE)

'cui id) (Systems)

THE COOLING OF OIL-FILLED ELECTRICAL EQUIPMENT. WITH SPECIAL REFERENCE A PROPOSAL FOR THE CONSTRUCTION AND OPERATION OF AN INDUCTIVE STORE FOR

TO HIGH POWER LINE-TYPE PULSE GENERATORS 
20 MJ u

E. oles Vt. OvalS
English Electric Valve Co Ltd. Chalnsford. Esse, %C Australian National University. Canberra. Australia
IN'S IEEE Pulsed Power Conference Proceedings, Paer ITIE-4 (11/196). Journal Of Phyrios E; Gnentific Instruments, Vol. 5. po 679-AS

Various methds are described for coaling the vi, used to issulata rn7,1972),
the component parts of high voltage, high newer line-type pulse A proposal for couplinc 10 MJ af energy isitlally stored In the

generators and their power supplies. Efficiencies 
of mins Ceberra hoopolar generator, to a lad is but 1.0 s s described.

t- nsforers . charging indu cors . uls -formi g ne torks, pulse 2 P.1 is first transferred o a coaxi l nductor at a pe k curre t

transf r " rs , etc., s well s the ctu l switching d cice are such and colt g. of 1.5 MA and 190 respectively. ast ech n ca l

t h a t s u c h s IS to ZIG o f t h e o w e r c n s u e d is l ik e l y to b e s w i t c h e s w h ic h a r e b e i g d e al o p e d o u l d p e s t o p r o d u c e a p o t e n t i l

dissipated en heat. a number nf cnonlig systems are described, of 100 V and a peal power of IS Gl ste the Inad. Information is
rargng rcmsimle . cnaeticnso ho~ usinsehisan orgiven on the oaeration 0' a small version of the system being used toITin Iro I'p~ -to,- whiVchl~ a;%op ...

s 
1sing 

chimney 
opnto

fn-turned air. ater cooled rot echersas lso include those using Supply 101001 i tO a high power laser aplifier. A Rats.

onoennon im the oil s wal as systesu sing puos or ropelers to Prmary Reyords- Cooed Inductor; Honoelar Generator; Mechanical

cuse hu oil to 'iv raodly past the cooled surfaces. The rate of lening Switch; en Transfer Tie; 10 V Output

heat e-ac'ov wits those srews systems cam oary, cuer a ratio ao Voltage

I Vi0l.,n terms of watts per sgiuo-e font o cooling surface oor COPYRIGHT: 1972 THE INSTITUTE OF PAYGICS, REPRINTED WITH PERMISSION

deorea centigrada ahnve aninient. Empirical results end formulae ore
g ve sL "ch toiappl the user to calculate h ot ptraction to a few

'ercne .n tie nauoriOy to eases. 2 Rets 7460 
.i sa -y R e v u e - s : hIL F l l e d uiesn t ; C o o li n g ; E f f i c ie n c y ; uS W I T C H E S , C L O I N G I

noenwtioc: Forced C orr ltior; WaTer Cooliag fa e as, Ioicalu

Senondary Reyw.'rds: tspe Typa filne Generators LASER TROIGGEINIG THROUGH FIBER OPTICS OF A LOW JITTER SPARE OAF

C TP G AI O T : l i N I hE . R L P O O E a l o E R M I S S I O H .C . HOre . t.7 . S c h o sE c I .O r i s t anS e n , .H . G u e n t h e r a d L .

fat field
Taos Tech Uscersity, Lubbock, T 79409

711 
IEEE Tassctins n Plasma casee Vol. PS-A. N. 3. oe 170-Ilk

IPULSE ORHERATORSI (09/190.
Clue Coc-ssiynl 

do nticl filter in employed to rnsprt a I-Csn light ols.

RXPLTSTVE ELECTRICAL GENERAOR fron a high ouer ruby loser for precise triggering of a gas filled

E.I. Acarnenioh. A.E. Aci tenoo V.P Isaoov and Yu.A. Rotor high voltage npart gao. The naoomum power density that can be

.M.iKrow Tn-sk Polynerh-ical Institute. Tonsk, iJ55R transmitted by the fiber is limited to AEl2 W/sg~m. above which laser

Snov ir P n s sis-Te tih, 'C O Ihysics, vol. 21 . ir . 9, o ll tl l II indu nd d a e occurs en the fibe - entrance face. The overall

109/I713 .
hrough ut efficiency of the o t c l system as measured as AZ

Trans. ro n; Zhur al Tekhniches to i F i k , Vol. IA, P p t957- INAZ p rc nt. Results re resented for the switchi sg delay time nd

An e nne nmen al prot type of en e olosive electrical generator is anoc afed it t er o r vai nus m o turs of A as d / ub 2/ gas, and s

descniced. This device uses the ennaov o an eoolosios to produce a function of the voltage across a pulse-charged Bluslein generator

electr'oul p,..ses in a resist~ue load, It con sts of an eaplosine er. Pulse charo~ng at the Blunlois ganeratur was ancomelished by a

-OTiet~u-'ieid source, a fast-an ng breokrr, an enplosion chaihor, thrne-stule Marc generator, resulting in output voltogeo up to 250

erdu t~ier ele-ont,. A nurrent 0of 141 ka is produiced in a resistive iV, .!t ws onrclusively demonstrated that an oetiCal fiber will
-ad an a - o lt uon of III hE a' th a pulse length . 5 use e. 21 Ofs. transport a sufficiently intense laser pulse to evince !u5nanosecond

Prmary Keanwrds; Ecolosice Generator; Resistive Load; V10 ES Current jittar in the triggerine sf a pressurized gas switch under the

Puhs r c cdti os stud ed. S Re.s.

C P Y R lG oh 19 7 7 A M F ' A N I NS T IT O F P H Y S I C S . R E P R INVE. W I T H P r i mr y t a v u r d : L a s e r T r o r e d S a r k o ; F ib e r lytic ; R u b y La s e r ;

2P eI9SI h 
P oe r De"n ity Limit t on; ub ano econd Jitter

COdefIGf, 190 IEEE. REPRIiTED WITH FERMISTION

737( jRTICLE EAM S. EL FTR P; SWITCHES, OPE N It 7I7

Goenerot'on; Eoolonve Fusenl ISWITCHCS, CITSINO)

AIGA.CUORENT NAHGSLCvSE-PULSF FIECTRON AC~cLEHATOR WITH INDUCTIVE (Tn, tao-, Electricall

SINPIIOG EIIMONT LOnT-LIFE HIOH-REPETITI0N-RETC TRIGGERED SPARE GAP

YTwA. Rotor. S.M. Eooel'chuk. H G. Relganou. E*u. Mesyats. V.G. Sedvi H. Wotn

and A.L. bpaton aiR oseurch CO.,* Torrasce. CA 90509

Goviet Physics-Technical Physins Letters, eel. 3. Re, H. PP 359-lAO IeeE Transoctions Is Plasma Science. Vol. PS-I. Ne. 3. pp 154-159

(09/19721. 101)99

-Trass. Fran: Pieme Oharnal Tebkhnicheskoi Fielki 3. $8b-ARA (September A forced-air-blown triggered spark gap (TSO) switch system capable

It77) of high repetition rates on a cont nuous bas s en w ll as a TG

The rditonl high-current nanosecond cclertor contains a compartive study is described. The system conists of two TSG's,

'slow' energy storage bank, usually a pulse noltage generator, a each disoharoirg its oiun TO-ohm pulse cool. into a common lead. The

f a s t b a k , h i c h i s a s h a i n g i n e w i t h a s i t c h i sg s y s e m . n d e s v tE o w a s o o r a t e d a S 0 A c . I A~ . f o r O E 6 s h o t s i t h e r o s i o n

vacum d ode. =cle teors of this type are r oiead elsewhere. For raton of aproximately -m/amp-hour. Cech TSE discharged 0.23

electren energies ebove lEA V. for currents >0 A. end far pulse joules in El nmac IPWuMI par pulse, The swtching losses were about

lenths of SI nec or ore, these accelerators becoe large. og percent of the stored cable rgrey. Calculations ndrcte this can

complicated, and esoensine. Furtharmora. the pulse length in these reduce to it percent by optiniaing the T50 design end surrounding arp

accelerators in essentially fioed since it is governed by the length chosnel insulation for a more uniform F-aield. Test results indicaee

oH the shaping line. coci'aneron palsed accelerators is chick the role a miltiaeneent assemble caineblr of switching SO kE or pore 53- to

at the 'fast' storage cak is played by the induotance ef en LC ll0-nec rlses oh I AHa fron SI At for Sl Ek shots without gap

circ u t wk r e c brekwosrk 
an rtilly

elsewhere. Is the present latter we describe an accelerator which nvnpoirted hi, H'.0 E.G. (serge Pysearii and Daveloement Administration

ones the same principle. but a pulse energy of the ordor of 114 J, under Cantruct Sc. Eh-77-C-04-HOHA. 4 Rets.

This oaeeaor is designed far operation with short pULSes Primary Ryvi.ors: Ran-rated: Life nest; Electrode Erosion; Efficiency;

l c c e l e t o r v o l t g e U p o 2 (V , u r r e n t I d c t o SI kA d e n d r -s e F i e l d E i f o r i t y

l e n g h t w e t o 1 0 ss c ' c a n d l o p u l s e s ( U c v t o 0 1 h E . I c e t o 2 5 CdP R I G T : 1 9 9 I RE E , R E P tI.TE D W I T H P E R M I S S I O N

kA. asd t up to20 o. 2iCrsecondl. i ac 
.

Pricry eyLords: Stacked lie; Eeloding Wre: Iductive Energy

Stor oe; ul na T -nsfo Field- miss on Diodes 7t9

CDPYRILTN: I 7A A NFRI:uN INSITUITE OF PHiSICS, REPRINTED WITH SSWITCHES, CLUGIHG; SWITCHES. CIDGINGI

PERPISTEN lIan Gaps. Self; as L-Ts. Recovery1

TESTING OF A 1O0-It 100-HZ REP-RATE GAS SWITCHA. Rarrus and J. Shannon
'ARD T Eewa labs Ire, San Diego, CA 92123

loBI E lec T ia ) EEI Transactions n Fl asna Sc ence, V ol PS-A. Re. 3. pp A - lA

(G1e, , Elcticl 
CC9/198¢)

C500ACTFRZSTICS OP IMPULSE BREAKO N OF STANDARD ROD GAPS UNDER
CoSTR0LL"D-aorosRE CONDITIONS A two-electrode gas switch with a self-breakdown voltage of log AN

R t .ws operted t a puse-repetition rte (FPRR of tOO Ha wth bursts

U E.s it t e h n S rt h d. P as o, tle . od . to No.s Is d c- tion. he output of a pulse transformer ro ided

Unedsnny o.H ST~h IE. d, Glago, tn .c 2-and10/97) the (I-os visece tI acetfvrm hch hargd the switch is bout

Irao dn.. From I f VP 

PS-8 Meo 3O 

, 

PP 154--1759019

Troesto "ui~yn h mus ra~nso o-e usi one-hnIP on. The switch di schemged with c peak currant of about I kA

Tnenieredc in this ep, oro won ohus m bradon o gamma ~p I and e itel hrge transfer of ebout 10 C into a damed C crcuit.
TTh theid bhqrea kdont cont in ius p rur e o a ir through the intirel.ntrotle spacing en bled

ird~eiio. and polarity effanTs. It was fo..nd thttebekonthe niiitcl- o eresaven its break oven voltage between discharges. Flowltge ncresed n ll cases aecet o ere the corona wsn f s wer

beleed to clya domina g role A polarity efct was bsered isdr bc T

noniradate gap hu isoe~a~y ue o stay evai lace ,ththe Thin paer discuses the dependence of switch itter end iuoueFore

g-oundad essel. G-no iradei on nf the gao poduced strong r

p~larity effects and heob dw- orltgec 'eduoad. 21 Re~s. Piary eiwords: Tan Eectrode Gas Gap; Air Gap; High low Rate;

molar Hu-raced, nerformance Test
P r i m m y - lyw o r d s I r u ~s e r a k d o a s : P ..m~d~t E f# a t ; R d i t in E OY RIt O I E . R E F R I HTOr W I T H P E R M S S I O N

Ifnect. ofa50 R"d attr; Polarity Effect; Breakdown

oltage s nI dity
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:t~d; a the pus Ism t:tSon,

7A3 UsGDE EH OI R IN HIGH INTE SITY FIELD EMISSION D O ES
.feel t' 

na. G. lacer.. A. Lu hes. V. assisi, A. P rrone nd .R.

(Revews sic i sgo-n, o cetb Ifii o .t. n urudn i

by ah I ua I Oer& a

HANISECOND PULSE MEASCREMFNTS UnicerniTa di Levee. Leone. Italy

CR. Winsnnsted Jeurve I Of VAcouui Science And Technalogy. Vol. 1), No. , on SSa-RI

Teltresie Inc.. Seasarten. OR (0/190).

IRE Western Electronic ShOW And Conention (WESCON) Paper 23/I The affects ef energy loss is the esode foil Of a field emission
h:I/I9kIS, auun dode are considered aelermetaly 

nd heoretically. The

Nanosecond pulse prooggation is9 analyzed utiliaing trasunissin ow
t

ho's 5vciculete the temioeratura rise in stainless steel foil far
line theory techniues n tho payer. TEM Erseission lies ceoaial savevl Aes enrgies aid currents nd 5l ns duration. The

cable, strip lines, etc.) ae Shown to pley a sissfin ot role I ten-aTur.e rises caculated wera nof found to be sufficient o

nnesecond pulse preagation fey est aI cnbth ons These analsis iruca aOl1  breakdon thu;gh sunoimental observtien conired ht

techniques re used to determine ulsa deloy characterstics, stray ths wan. ndeed, the Case. A theory is presented to eaplais this

caPacitance, ,nduntesee of siCnl injentior and remevel points discrrnt, 14 loRos.

esigo citeria a resented for .oltat and coent probes and r-rr
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sources, switches. a-f trigger eiro;TS II Rpfs I tF osid on; Foi Peaty n
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EGoG . OP SPARE GAP ELECTRODES r SIMPLE PULSE GENERATOR FOR A POWERFUL MODULATOR

SA. Petr and R. Burkes B. Scegnolo
T.a.,Tech UP innity. Lubbock, TX 79409 Uni.'rsia di Palervo. Aisle' dolla Scienae, Italy
IEEE Transactions Bc Plasni Science. Vol. PS-N. Ho. 3. pp 149-155 Tho Reviea Of Scientific Instruients. Vol. 51, No. B. pp 1134-103*

(,,9/1980). 10WIS

The erosion characteristics of spark gap electrodes operating with A pulse, kgenerator circu with pulse length2.3 micrOns. pek

10- and 21-microsecond square current pulss for various mterials is oltaoa E.ps ti fo 2- thyra.ro d
oresented. Cathode sect Siae and criteria for anode spot formation This pulsar may be used trigger for th r

are estimated. Also, the effect of the acoustic properties on 'lice-typo module.or' - 3 Refs.

electrode erosion is destribed. 10Bets. Primer0 Eavords: 1 El 
of$tpt 

Thyritor Pulser; 200 ns Rise Time; Low

Primary Keywords: Electrode Erosion; Square Current Pulse; 10-21 Ir.oeda'ce Rep-rated
Elect ,:,:l~j1.AMERdI CA N INSTITUTE OF PHYSICS, REPRINTED WdITH

Microsecond Current Pulse; Several Electrode COPYRIGHT: 19 AMERI

Materials; Cathode Spot; Anode Spot PERMISSION
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(DIAGNOSTICS AND INSTRUMENTATION)
7Cu-rens)

' PARTICLE BEAMS, NEUTRAL) MAuNETIC FIFLD SENSITIVITY OF AN OPTICAL FIBER WITH MAGNETOSTRICTIVE
0--crtion jACKETI

LA
0
GL AREA NEGATIVE IO SOURCE FOR NIGH VOLTAGE NEUTRAL BEAMS J. r ( .iJ.A. ucro III and C.M. Davis (2)

P. Pools' cud E. .J Hopper (1) Naval Rnsevrvh Lab. Weshtnoto,. OC 21375

earonco Beikulod Lab, Berkeley CA (2) Dynmic Sistens. Inc.. McLean. Uk 22102

'in. CT'i-'Ol2-09. 7p 3il97t) Applied Ctics. 1I. 19, No. 
2 2 

po. 3746-d7A (II/1980).

ia:>bi'tly: LAL-lIOI The authors ne-ive eupressionn for the magnetically induced strain

NTIS in en optical fine. with a finit magne-ostriltiee jacket. The effect

I source of negative deuterium ions in the multi-anpere range is of jacket th ck ens on the nugnpsiv field sen5itioitv and pressure

dpvrted that in reodily eotraoolatpd to reactor size I0 amp or itvty of an optical fiber in calculeted 8 Refs.
nora of neutral bam, that is nf interent in future e .priments and Pr-ary Keywords: Muscat Field Measurarent. Optical Fiber;

Teavtnrn. The negat,ve on cu'ne in bused upon the double charoge ge t t J t;Pa h

mcvi ,nn poves.A boon of positive ions in created and accelerated Saentvrndariy Keyworts PhseShf
tn an erergy an wh~oh the attachment crouenv 7 + M implies D e.P e~dr eurd:Sri aclto, nTaCPtIT: O98O OPTICAL SOCIETY IF AMEPICA

retaiadeteri u2y n the atahetpohorga tahuo meIu L9.V1l'tMp

lc€ noecisnmake a secnd chargo eohanga co1i sior in the charge
tagst to fdr n C oc - . For a ufficiently thick target, the ba IOOSTICS APP INSTRUMENTATION)
reaches an oguilibriun fraction of negatija ions. Po reasons ofDAOTS

aaf.ciety, the target is typically alkali metal nopor; this N ECO REE
e 7ieo mont uses sodium. The baam of nogutive ions can be accelerated ... Alb.gNSIO R
In high (>20: He) energy, the eleorons stripped from the ions ssd E f c y .ne h

tihhce nve snt of Techn.ooy, Eindhoven.,Netherlands
a kgh -en2y neutral bam formad, (EPA vitatiot *1 14 01) Jnrnl of Physics E; Scientific Instruments. fol. I13 p 11191E10

Pr mary Oppaurds: lou Scaren; Neutral Bean Sources; Bear, ~lZ)
Neutrlizatioi atns Ca Eachange Peis IOL.',U22Design; a qfferential plsa transforner with a rise time of less then
Deuterium Ion; Kev Range 110_1000; Size ns and'adroya of iev' that Ii for pulse widths up to 200 ns. is

Secondary Kecyordi: EROA/70025. NTISOE dcvbtd. The device was ornorily dasionod for the determination of

small voltage differences in pulsod aperinonts on hat electrons is
soniconductors. Soocial attention in aid to the sstenatic and

776 random errors which may arise at the ueternination of differences. 4

IBREAKDOWN STUDIES) Rvfs.
lGss. Electrical) Prinpry teywords: Instrumen ttioc Transformr; Transmission Line

PLASMA CONTRACTION CAUSED BY THE MAGNETIC FIELD OF THE CURRENT IN AN Transformer
ELECTRON-BEAM-SUSTAINED DISCHARGE COPYRIGHT: 1930 THE INSTITUTE OF PHYSICS, REPRINTED WIT. PERMISSION

V.?. Vladimirov. V.N. Garshkoc, f.,. Shandkii and A.I. Shchedrin
Academy of Sciences of the Ukrinias SSR, Kiev
Soviet Phyics-Tachnics Physics, Vol. 49, No. 11, pp 1393-1394 82t

(1l/1979). (ENERGY STORAGE, MECHANICAL)
Treas. Prom: Diurnal Tekhniheskai Pizibi A9. 2473-2474 (November 1979) 1Rotating Machren)

The maternally sustained discharge has found wide-spread one in A MOGEL AIR-SUPPORTED DRUM-TYPE HOMOPOLAR GENERATOR
high-power gas lasers. Theory an the electron-bea-sustained R.L. Kutom, O. Fuja. RB. Wnhrla. CF. Smith and T.J. Kovarik

discharge predicts a marked change in the spatial distribution of the Argonne National Lob. Argonne. IL
beam eleotron energy loss as a result of the magnetic field prodoced Argonne Report Na, CONF-771152-6 (11/1977).
by the discharge current. In turn, this nocuni f(rm spatial Availbility C 7H-77132-6
d styibuti-n of the energy loss leads to onun iform pumping of energy Hgn r

into the actie medium, so that the opticl emission suffers in A single cylinder, drum-type homopolar generator has been designed

guality. As we will show in the present paper, for discharge and built for the purpose ad doVeIocing a simple air C"porS system
parameters in the 200-400 bet. 2 A/sq.om. ranges megnetin mirrors cam aor thin cylinder rotors operated at high surface nelocities and
arise which prevent bean electrons from penetrating into the significant radial drum growth. The nodal has an eluminum cylinder

discharge gop. with the consequence that the useful volume f the which is 0.32 cm thick. 25 c- in diameter, and 12.7 cm long. It is

working chamber is reduced. 4 Reds. designed to aperate at a peak current of 2500 A and to stare a total

Primary Reywords! E-beam-controlled Discharge; Spatial Discharge aT 41 hi ith o surface colocity of 305 i/sec. The drum is mounted

Distribution; On-harge Current; Discharge Field; Oer a fiborglans cylinder Ith ith s axis vertipal. The space betwen

Magneti Mirror the drum nd the fiberglass cylinder forn a -ressurized air cavity.

COPYRIGHT: 1980 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH 
T
he drum 's boundd between f-nt surfacas. Air escapes from the

PERMISSION cavity between the edges of tIhe cylinder and the flat surfaces. ThisProvidas the air lift to Su'pO'S the cylinder. Brushes are located at

the g e cylinder n four clusters of eight brushes., The

778 brunh diameter is 0.36 cm. Tha peak current density is 781 A/sq.C..
CREAKDOWN STUDIES) The brush nvterial in Murganita CMIt. A radial magnetic field is

(Gas. Electrical) erovide by an 'ri core systam using two copper coils, The field
PULSED BREAKDOWN OF GASEOUS HELIUM AT LOW TEMPERATURES stre i is 1.0s ". Tha medal is in the initial stages of operation.

V.A. vgustinovich (1 and Yu.G. Yusrhka (21 It has nen operated at 75CC rem with a OC current of 100 A to test

(ll Scientific-Research Institute Of Nuclear Physics the .ir s1povrt system, It has keen pulsed with 500 A Peak current.

12) Tomsk Polytechnic Institute. Tomn. USSR Some probla's havm bean encvun-ered in the brush holder system which
Soniet Physics-Technical Physics. V.I. 49. No. 11, pp 1415-1416 hau rovirod s.diuicetionn- Thosc modifica tions are in progress. .

IlT/1979) Rafa .
Trans. From: Diurnal Tekhricheskei Fizik. 49, 2502-2503 (November 1979) Primary Keyirds: Air Bearing; High Surface velocity; Large Radial

An effort is currently being made to develop high-oltag devices Dram Grow
t
h. Vrtical Axos

which oerae at lo. emperatures. In certain situations. in order to
transfe' the energy stored in an uerconducting snlenoid or high-Q

esonatorn, switches which are co, bl of oerating in an El1
atmosohere of gaseves helium at I.. temperatures re required 7 !SWITCVES. CLUSING.; SAITCHt. CLOSING; BREAEDOdS SJUDIES)

Refs. (Gan Gaps. Materials; acuum Sacs. Materials; Electrodes)
Primary Keyworde: Helium; Impulse Breakdown, Point-plane Gap; Lou ELECTRODES FOR HIGH-CURR'iT LOMMUTATORS

Pressure; 4.2 Deg.K ; 2.3 De. R.; Variahle Voltage YU.S. Pavlon and GA. Smirnov

Rise Time Physicoteuhnical Institute. Acadeny of Sciences of the Ukrainian SSR,

COPYRENT: 1980 AMERICAN INSTITUTE OF PHYSICS. REPRINTED AITH thar'ior. ISP
PERMISSION Instrunents Ind Eecrimentol Tchnigues, Vo. 14. Ho. 1, pp 1I2-l34

(07/1971)

780 Tros. r Frr Priory Tekhnika Ekseerien to 1. 118-120

(SWITCHES, CLOSING; SWITCHES. OPENING) (january-Febrcarp 19711
,E-b ; pThis artc o describes two ronstructions of electrodes which

(Gtas Gaps. 0-ben Ga taps. C-beam)
REPETITIVE ELECTR0N-BEAM CONTROLLED SWITOHING prxvida *n tip dirertia~ial soiancnt of the discharge and its

.F, Pernsler (1). D. Corte ill and I.9. Vituonitshy 131 ncnfinat i thing a _kc,fd agion The tests ware carried out

II) JAYCOR Imp. Alevandrie, VA 2104 -iihccrcnI puls s of up to 100 kA in the range of pulse lengths up
12) Research and Beoelopment Associates, Arlington. VA 22209 to 3 'ac at atmosyhenic prossre -nd in a vacuum. It was established

031 Neosl Research Lab, Washington, DC 20375 that tie electroiia haveacunvaratively small erosion. while the

IEEE Transactions Os Plasma Science. Vol. PS-8. No. 3, pp 1;6-180 'g'it on n. ces nite a tn_ are not coered with molten metal.
t59/fE0). As a result, the operati,g resource of arc gaps having sch

Previous investigators have demonstrated the feasibility of using eL otrndn 1 iscroisod cnnsidorabln. 4 Res.
en aoniine electron beam to control the conductivity of a gaseous Lrmas tcyiids Fpctroi Gus Gn; Haouum tas; Eapandino Arc;

molume-discherge switch. We consider the possibilit, of using Such Rotating A- ic rriun Masurenen; . 101A Current

switches repettively at hiohpoaer levls (up to IEII WI. with COPYRI TT 19;1 PLENUM PRESS, REPRINTEO WIH PERMISSION

iatche oenng and closing times 9 short as several nanosmcovds. An

analyss of the relevant gas chemistry ndicates that these
remuirenents can bst be met by usino a nonelectronegative bone gas
with a high electron nobility, dilluted with a snail mercentego of en

electronegati. e gas. /sab 2/ and the elenronetnve gas 0/sub 2/,
are presented Pe support the analysis. 10 Refs.

Primary Omnuords; Hanonecond Closing Time; Nan.secnnd Opening Time;
Chemistry SimuletiOni Nitrogen Saps; Onygen Gaps; G

M"otur; Rep-rated: Theort
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DENDENCE OFGELECTRODE EROSION UPON FORM OF CURRENT PULSE COicU~tt PAcED ELPITOICAL ANLSSoIOOOA EEAO RVN

AX.Keglc ndV.5. Pukin OVTiEPPLA'E STORAGEI I.NCTOS WITH RADIAL CURRET) DIFFU 0o

FT' Reourt "N.*1 FTO-t-gT_ n 85"' NhS2 DJ T. rachall tI. toluodaD A F. Waldon and A. Wood ,on

Trans FP,: ElurikoaaObr.botke Metalco ladatel'itv Aksdosi .n..rsita of Teoos at Austin. utn TO 78712 -3
.auk SSSR. 29-37 196 3)n IEEE Ictara tcnal Pulsed PowerI Cenferencc Procee.dings. pp 530-3

Aeailab,lity: AD AllOTS (16/1979).

NTIS -awl~ gein r ovd fo, the operational admittance in

The authors show that the erosion of a copper or bren ectrode the _ngnet coeA stti aruote o onta yidiaimersed is keonei dependentnot only on1 total oharee pad 60 ci with aoin thIcrat n c antcfed.R niite

toe electrode, but als on tha shp of to' crrent. 
T
oo puls nso_ Reue fucinouin is " ouand ad solocan for 0000cr

farnn Lines with Pulse widths 1.5-nd 20-.icro..cc.ndn. were -ni, wtii oiio radio! dicen-ci -11 Ours con-ern an-1ngh
utilized togatherAto produce a,,Pulse with o.,iable shape. Peak de csign Iortes A toebanh hn ewokci oe

curent ace6 o h egpleed 10 A for the short poise, with i osrnscnedidcacss d da Ne.h U' CE A

Enidence is presented that electrode eso is sinfIcatly h"oa gencras nr odle with 4ontct speetenotr '1-lsin
dependent,,onpulsesee, aantr in a mnner not predicted by brusih and seal doT rcn h rs otc ut rpt

Fri srvy--dwr s: Electrode Erosion; Puls t hape; LoCurn;Lg r nitnii On rlttne ecluii. Eteicedso urn

Pulse; otenhular Pulse; Significat Deedence neerti n tin cii -eitn and inducacs edoo
i-c.. 0e 1- coc tod cerns tine. Coi c r r d oltp

ore obtoned seess. nrysnne an d disn"a tesrv

;PAQTICLE BEANS, ELECTRON) urdnnitoiruinea rd ARefs.

ccra or. !it F-rvr he-wc- ds huroolar Annertor An,cis; Yodell ing; Design

CEVL0OPYE.t AND INVESTIOATION OF RELATIOISTIC ELECTRON BEANS WITH eurantr
PItITE ENERGY SPREAD AnD IMPROVED EtTciE COcY ;( Ti 1

9ntIl.ov~TD610FR:SO
S. Fni.Sh 1ing ed A.Shroa

I Of .orled Phosos. VI 51 No .en29-OT TaROT 7
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t 
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I -emtm rltomtcelcrn hirs 1 ft tta enec sencd. it-oldto. nplIt 5 i 5t~l.fa -resigELE
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cr ""TE"A IESNMOS Ih GASEOUS InSULATING McTERIALS By
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nrt~rem Onucn prued dt , didd cahe in anS. Bertini A. Ocertoi end G. Scitor.
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u n

t 
Gen-a Deo. Itly

tc g-r Itg ta-ns. T i7 energ dit
t
erecce ce ecre ct EE Elrcoto srnnan And Nee-stennt Val. 1M29. No.

I., he n iiorri. ote roisroce, wth cociocurnts. Thu 2. cc 15-10ltltT
bean mParts a- uej! n...ated, and the i redsa distance is about I Ye 1 coprgenaldeterninetien ofielectric potential in gaseous.

Inn th-a dil er""c of th corsodr elcto clse snb to nt -alus ofeome sn a ecoroni roe Thi o
orb-tn. ~ : nrchtlotron -rin. fornat. or -iohninin radial'Oib used "n rnrepn"ue"feecreptnilio ct

brutonosile in holdbeoon~~e Tebeer enittance ifa'o at i-n'a 1 ret- e on h r-ccened nethod. ofter an

Pr -r Pa .,rd , Il rn Rig OAncleratcrt IT PMrod Cs EnIttance;p- 't"o. of the elcrcnot. ti~ at thoeint in s-acheroth

HOC A Currn tip of to "pnce is lorate 1 the nc -'ct is performed Ut
COPYRIGHT: 1980 THE AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH ndosting the toed-no otnI of to. Probe until a complete corona

0P PHFI SS ION -oe o in cte-ead. Tc d~c~ipt t coronaeffact of the
p-Te tro du- cssble coon snros eice for crtcurrent

ocetn n r - .. or! h. h crn cr. oE ehd s boe I c' P-ied by

9t4 - !%rgeetc eptenitIsi ,,ider both .dc and ST-N ac. cnditic.

SISUTCHES. CLOSING) ,r l~n, il nfnciosad in natura and contrle
t as Gaps: E-eenlenioso.. .aia the c--o i.thpd ties -o Applied to

AN ELECTRON-BEA' -TRIGGEREDtSPARK GAP doen-eth pace tt .. o ion 1 ot I -to e tri cutite areu..d
K_. Toteald 1)P.Newton (17, E.E. K un hadt (I I. V. Kristianse (1) h' iholea rcotn srctres uder do and 52-Hz Iotsn*

ad 8.A Getiher (2) gito;enio- Z RV.
TI) 

T
eas Tehlsorit.Lboh TO 79409 rri),- Aeir n .Hd 50-Ha Spotias IsItnbut ,n1 Nenat Ie

12 AeL.' Kt'r tI.,d AFB. P7 8711" Putils, Cnrona Crrent Peaurenent

2nd IEEE Intern at Ional Pulsed Power Coniference Proceedings, pp 437-441 CoCutlRIG 1900 TEi'E. HEPRNTED WITH PERMtISSION
(06/1979).

Studies eon the triggering of a tigh-nlleoe gas-isted scan
gap by an eetobenaebencnducted. Rise tines ad
aoorronimrctelp 2 .. .and .caocn jithoe :boon obtain ed for GS~CtSCEIA
3 pin gaps cAith gap eoltages as luaSllotenif-broohd.nn.

colg orable to I POUT. Thesic delay tinoludino the diode) tauo C-FRC'en.01 Eleccal1TERUTR.I.IHV E7 VCRUT

wa 0 ns Th okin sdi were N/nu Ca en anioue of N/u t/ 'AERE, I0 NALU d.EN R INnoONHLAE7HCRUT
aod Ar. and of N/i /ed SF/sub I/ at prsrc o f 1-5 tnooen N E nusctl C.W -an, . S d J.Gra

Aeslini2toune Researchi an aeonn Cener PittsburghP
shutter photographs' shcw that the discharge is bra.d in IEEE Tre....on On Power Aepa ral1isAnd Stems, Obl.g PS-9, tNe. 2.
cross-seaction. Holt.g.. current. a nd jitter seasc renets hon been ~ ~-h6h TITPItSI9

sasrian ide rang oftg cniion end electon-been ear..atrs, Th-e -ponent te 23 !n- dianet rcc..n interrueters heoc been
Hraisisthe p~-cof the discharge t-oc been inferrd 05i0 built end theirf ror.narne ha beer eualoted'in sigephase

strek and open shteIhoorpy.Creaio;eweneeto
bee width, bee ergy discha.rg channelI width crrect ris tire ,v a ih ltohgncrr 'I c c''ircuts r h firs L e these cpAr0isientel
do

0
l, and jiltsr, are discussed. 7 R efs Its ntn cotane 117 cbdinee . ora eletroe an one V

Pr-n-y Ecywords: A-bean Triggerinog;.Highol.tage; Post Rise Loe, ~ h edatid pootp dein coteid tre
Jilter; Wide Trige Ronged

COPYRIGHT 1979diyiInTtcrT PERMrIO oleoteodotl..cesnd single phese bun fault tests at
42'V1 kUtAt 1. 2"CT~k 0.971/301,A. The third Prototype.

AR69 de si gned to e Pur the a d iffuse cis i arc. .'ceuld be ne-olen re t

4tnkA to" 6C.,A in a 13kV circuit. Thin idesignuelseooe poetaIo
T'es GunEetca)hrO.raein- t-USo o bt u n shrtlione ,, faul

tA 3-Mt LOW-JITTER TRIGGERED OAS SWITCH si.. .ua f i.O oeaeeaote inothis pape r anae disusse

.. Ccinno and HG arn O;.- " n~ it~~ralar icse
,,, .... It-h restv to slct-rud diune.ter, the ctat gap at curt zero

Phoi c ntotioe .Sn Leadr. CO.A 9 I and the, noed f trcotainng a O ,fluso c*co.n.erc. I Refs.
2nd1 IE' International Fulscd Pocar toi erne Pro--cings, enp 446-449 Primrrywuods: Uycuu I n-orro ters; Peuretie Field Int-ruetiI

( 6,1971) F-ttrhaninc. Elctrcde Uaocr; Interrption fTe

Thyn'cs,, Internation Coneany has designed. built, and tested a 3 4kA C'mnn)f0

Incjiter tiggre e s ith.Theswtc oprao ' a 16. CTYYRIG4T: IOTA TEEt- REFRISTEC WITH PERMISSION
ohm coae.alpus line. The nester design ren.re that th pus
lire siitchess perform the di-.mcult task of first holding offa
r-on ovn chro. the 00 hlig off the forward puls hre t

tefinally, of rnq ig nero en cninThe t~ igger for Ire vcliu ncTCUEG . CLOS0NG; OER SSUIS

i ' en.icd b' a -rgoe Tare clamed within the euteot cu1na line- ; .ou ,aps. at ivd lctio

Tin rini-ie ofti O' osire -- "e i include a trg I son IVUTr , cut PES :4UC IOOCACTRST ICS OF S1ONGLE-SITE ANTRIGGERED
gap. A01 /- type trigger- elcrode i s-ttod uiii the Ca remepfOSTli 'WOdTOSFRRACTO CICUT
date, the switch has nensonto hold noltase and trige r reibly P A Ire.YO Ccn.- IRA F rae-orIO andC HTCai

frr Pulse char gas iron 0.9 MV to 2.5 MH lhc sjitroIie5,ch PscIt-rTn Go. San R Aegd, C 1-457

iring t-ines less. to.- 44 - Al an nce-olig ocltag f . MV,. .2n IEEAl-loilFlndPcrCneec roedns p395
1-t, transfers. a chrge9 of uc to 0.! citlonb P-r shyt, wit', a path119'91S
nc-re t odlh.2 Ies nutec n rss necaatritc fenlsh

0 ~COPYRIGHT- 19'9 IEEE. k~Hhr ~ EMT-E ~ct tros ortrv it. at are preseuntead forte dis..tinc ta

-n7to7;n, n cc iot Di'nirg todsta ProIO two 35 h/e.

unlio Aurrud r~u t rode in Postulated with sw'th L and -,cr-ig
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(SWITCHES. CLOSING) ;PL,1SE GENERATORS; ENERGY STORACE. INDUCTIVE)
Thyri stein) tSnntynn, SystemnS
INSULATED-GATE PLANAR THYRISTORS. I. STRUCTURE AND RASIC OPERATION TRIDENT-A MEGCCLT PULSE GENERATOR USING INDUCTIVE ENERGY STORAGE

J-D. PIcmner end B.W. Schaf . Cone, 0 C Ford, Wt. LuRton aid l. Vithocitnky
Stanford University, Stanford. CA 94005 Navol Enneorch 1b. Wenhicgton. CC 20375
IEEE Transaction, On Electron Devices. Vol. R0-27. No. 2. pp OAR-iA? 2nd L 1nvernutionol Pulned Power Conference Proceedings. pp 27-28
IEO/IN8OI. (US/1IT).

A high-noltege planer triac which is controlled by an A rgvolt level ovine generator, TRIDENT. has been constructedinsulated-gate terminal is described. Its structure is related to the utilizing an indective store as the nriinery pulse forming device The

T00 Grvnsistor on which iE *n baoed any its ovltiple operatin Modes 2.5 micryt C0001: storage inductor can be energized with UP to 510
ae dincunsed in terms of an egainalent circuit composed of M05 end I obtined from a SI0 kJ. 60 b capacitor bach. Current interruption
bipolar trasistors and resistors. A tyvinal junction isolated device acnmn ~shd using a three stage opening fi.tch Couprisod e an
hen a ISO-V breacdow and a on-resistance less then 10 0cm. for a ocolonvely actuwled switch in peralel with foil and wire fuses. The4 7 0

-u wide channel. The on-resistance can easily be scaled Un nery geneatvr has Aeon oereted at the ,10 kA charge level (705 energy)
low calues simoly by increasing the denine w'dth. Evtension of the to produtce 70 by pulses with rise tmes of 151 msec. Energy has been
'lOS thyristor cenceoe to other devices and higher noltoges in doonstod into a 7.5 ohs resistive lewd at a rate of SEll W.
described. tuantitotine analysis and moddling of these new devices C;evvlnn wit' optiia fuse diensions and at full charge is
are dencribed in a conpanion Pae-. 23 Refs. anticipated to aonrorn neoweolt outruts at powers of IEII W. Future

Primary Ke/owrds: High Voltage PIecer Thrisor; DtCS Transistor; enp-rinerts include utilizing a honeocla- generator an e current
Insuloted tate Control; Penal Cats Technclngy; sourve. 7Re~s.
Iode1in. Peso.
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LO JITTER LASER TRIG ERF SPUMR OG USING OlER OPTIC (03/180).
L.L. h ieHd .C. iu'jn_ M. nri sta-sen. I.d. Gueitter and K.

Tnv, TeC University. Lubbvnk. TX 79409
tnt IE ntornotiont0 l d ulsn d.ow.r Confen Procedings,. pp 442-445 n 2

35': cl:. (ii SF GENEPRAnOESI
Lase- triggerir of a pulse charged cns switch is described. The l'rigge.)

leny- t-ngc-scg results in luw
7
i },tt s~tnhirg ro cti to the 0 133 KV LOW ISPEDANCE MULTIPLE OUTPUT TRIGGER GENERATOR

ru laser eong. A n070! featyro is the use of a sgnoe A.H. gushnell. C.. Dyn5ie and UP. KrIcthuh
ole-p,,t. I m. ciart, opticci i her to transmit the laser bean. The 

TM

uvell Ions Toc, San Ceco. CA 92123w ti- ea-aneters. t',ch as gas pressure. gos cononticn. and laner 2ni ISLE lntarnat"nnaL Pulsed Power Conference Proceedings. pp 161-let
tea loca! pont loation hone pen oot m '.d to -ondcce nanosecond (96/1979!.
dylan art jitter wth as little lnar Paer as cosnible. The laser A uninje 1ow incedance trigger generator hon been develcoed which

I1 syste ha- been act,red for best averill efficiency in a c.n generate llo hO pulses hauing 22 n rise tine in four SO ohm
nnnf-ou t on siitanle for i lnotin of noy fibars by a sinola otet cubes. Thin gonaroto0 usenamuItichecoel rail-gap switch to
laser. ,cal operating yarunuters For the switch are' Cc gIy. nisniurvo g arour of law inductance cacucitnrs which crc cherced to
2513 Tn-r pressure. SIT Ar - SI . N/sub 2/ van mlturc, ang a charging TC ci into the cocut s iles. The perfnrnanve of the circuit was
voitace of 00 kV. Lan.r power in the gas is tyrcina a few an.lyced vslngacouter and successfully predicted the behanior of
megawatts with an ocarall efficiency greater than 50% for the optical bic circuit, (int itter betiean noun trigger and output Pulse I
synten, I Refs. h:nriaton. Th. unit i 1.ersed . ol

P-imary Keywords: Loser Triggering; Fiber Optic; Low Laser Power; Low ls th n (ona sindr doiti.
Jitter; Multiole Gays Pnnav K evunrs lo InPdanr; 1 Four-actput; Nigh Voltage; Low Jitter
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NEW TECHNOLOGIES ADVANCE POWER SEMICONDUCTOR STATE-OF-THE-ART D Oulme Transformers)
R. Denning and J. White DESIGN OF PULSE TRANSFORMERS FOR PPL CHARGleS
RCA Advanced Power Labs, Somernille. NJ CM. Rohuic
Solid State Technology. (March 19801. cc 90-105 (13/lgO)I. Scndia Luts, Albuguernue, NM R7115

Improved manufactUrability. performance, reliability and d IEEE International Pulsed fner Conference Proceedings, pp 87-90
adaapab~litv era feature. of a no series of dincrete high yojEage (06/1979).
power devices. 1A Res. tir care pulse transformers Powered by low voltage capacitor banks

Primary Keywerds: 1.5 EV reakdown; 100 Current; Neutron Doping; Inn can be ninole efficient systets far charging high-voltage IR.S to 3
Imclementetien; Diffusion Procen; 5urfacc Electric M= ovne forming transmission lines (PIL sunh as those ed in
Field Control; Sines/Glass Pasivetion System; Metal electron and ion bean acceleratnyn. In these eclications pulse
Systee; Device Pachaging; High Voltoa Erannistors; tracsformers must haue the combined capability of high noltage
High Current Transistors endurenv. .rd high energy transfer efficiency, particularly in

COPYRIGHT: 1979 RCA CORPORATIN. REPRINTED WITH PERMISSION repetitive pulse systems whee thast featuren are of primary
imortence. Th design of shielded, high-veltage, spiral, strip
tarsfornors which fulfill the. rec irecents is descrbed im this

5g
S  1,r Transformers of this typc Sane been tested in three systems

IIREAPTOWN STUDIES) which operate with greter then 91 cercent transfer efficiency and
(Caca itorn) have not failed in ever lE7 shots. 6 Rafs.
POLARITY EcFECT MEASUREMENTS USING THE KERR ELECTRO-OPTIC EFFECT WITH Priary Revuords; Air Core Pulse Transformer. Pulse Farming Line;

COAXIAL CYLINDRICAL ELECTRODES Cherging; Strip Transformer; Hgh Efficiency
M. Zahn end TiJ. McGu.ro COPYRIGHT: t979 IEEE. REPRINTED WITH PERMISIO.N
U iie.-ty of Florida, Gainesville, FL
IEEE Tra-s.tions On Electrical Insulation. Vol. EI-OS, Ho. 3. pp
207-29, t /90H.I

Stead state sotions of the electrin fiald and seoce charge (SWITCHES, 0PE0103; SWITCHES, OPENING)
density tistn~but s uing a drift dcminated uavolr conduction (tt-coical; G11 ous. Puonetic Field)
odel between oaial cylindrical electrodes are reviewed and 'L. P rih OP ISnEUTIOU 555 SUUTRANSMISSION OF/SUg Al CIRCUIT

cnoparod to ecearimntal results attained using tsp Kerr SH"AKER ANT HSRID TRANSMISCITN INTERRUPTEO
electra-optic effect. With caoal cylindrical elentrodes. Kerr A U. Uota. R-K. Sith, MRB. Enges end L.A. Nucent
nean-ren-e S gonerally showd weok positine charge injection at the Snuld Inc. Colna-, PA 16915":uFRI 

CeotH P[E-1 0611978).
inner clindricl electrode was so strnng that the space charge E o
shielding caused t. electric f-aId at the inner cylinder to bo yvilability: EPRI-EL-UIO
mimum, wth te fied increaning to the outer cylin dica electrode EFRI
in camplte contrast tc the usual sace ctrge free l/r field tent els of the arc spicner interrupter vera built amd tested
deperdonne. This peo1rity effect sy obserced also fo- 

. 

sinusoldl an to det amino the comonent requirements and arrangenents necessary
highi vnltge with an essentially sace yha-ge tree field when the for tea dsrod porformance. 0 sngla-Ohase labor.tory modyl of this
inner cylindrcal electrode was instantaneounly naoatce, and a space int-r;pitvr avo syccessfully tastea through S ha at I S owho.g. ,to;td un:for, f,*Id h. the inner cylider was loterruptiono3 O kU at 1 Sk 10w domonstreted; haapoer.ncharge dtn Ite d utirm 5 e fatinfyctory perfornonca wo not o1tenod at significont current

Prmyry Keyynrds Save Charge. Chioge Injent or; Kerr Electrn-otic 1-us du-ng t!,is program h-n tested at higher voltages. A
Mvnsur~eets. Coaniol Eleytrode Models; Orealdvn In full-s5vc nodl of a three-cooso cutdoor d istribution power circuit
Dielectrics broo.kor roted 18 A at 15.5 hY was built and successfully tested to

COPYRIGHI: 1980 IEEE, REPRINTED WITH PERMISSION standurds. it RVs.
0

rin-vy REacurds: Syinnor Interructor; Nybrid Interrupter; Vacuue

interrupter. Performnce Test
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(SWITCHES, CLOSING; SWITCHES, 0PENINT)

Iac Gyns, E-ban ; Oas Gaps, E-ba)
REPETITIVE ELECTRON DEAM CONTROLLED SWITCHING 017

N.E. Pernnler. D. Conte and 1. M Vttcltsky (SWITCHES. CLOSING)
Nanal Research Lab. Washington. DC 070 isas Cuos. ElectriceL)
2md IEEE IntevnatIonl Pulsed Power Conference Proceedings. pp itO-371 HIH REPETITION RATE MINIATURE TRIGGERED SPARK SWITCH

(0S/1979T. M c. Rose and M.T. canny
Prenious Inmestigetora have demonstrated the fensiblity of using Royal Surface Weaons Center, Dahlgrn. VA 268

a n ionieng electron boon, to control the vndurtivty of a gaseous. 2nd IEEE International Pulsed Power Conference Proceedings, pp 295-00
uolwm.-disvharee wtch. We have con-donod the posti! ty of using (It'9

0

9i.
such switcnes repeitiely at h~gh Powe- levels Two to IEIO WI. with 0 minivure triggered spark switch desiged to operate at Sighswitch opening end closing tires onnn as several nanoseconds. en rettion ratas has been conntructe. The doice, along wth
anavlyss of the relant gas cI-mistny has indicated that (hse unseciated trigge circuitry, hen been in.orporated into a simple L-C
yeeU-rete.tU can best be met by using a oc-electneatioa base gas nnertor ohcr .. odu aan oscillutoro disharge at a frecuency of
diluted 'wt', a small percontage o n alectrosegatiue gas Cetailei 153 Me. The soitnh sopera ted rn the prossure range I0 TIrr -
ohemistry nimulatons. using th non-alectronouvtno gun GenuS 2/. 2 6ET orr using commenial dry nitrogen as the working gas. Sath
Sac, been performed end will be presented to sucoort this anolyss brass ont aluuinumelentroecs were incontigated for reettiom
Also discussed will be the limtat,ons inoos0 by switch heating end fro ,c.io as n

0
-g as 21 ktz and for gos ilow rates as hgh an 0 ca.gas brevktnun N Naen. cn.,soc 

1

he effect of nenatition 'ate o nuitch ltter ecf switch
Pringry Kvords- Nolnme Dincharoe; ElectronogatiVe Seed Can; hreidiii',vltago is orren ted and discussod in terms cf gaspressu r

Numerinal C lculat-no C o -istr , Cons drar t ons ond ,In * to 5 Ee's.
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t-otn ot the tepin n-o .Irpo.uwe.- if from the elffaois trigger electrofe in biaed at 00/nob g//hed pi fild
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athe, and ge gn trioercho*d:.gaps, .the, obsprOd jitter i
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NihCeront O-sohag Chanrel. Nea a.pigtuOF*IH:RNE
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(POWER CONDITIONING) IRREAKDEWR STUDOES)

(Pals. Pursing LiNes) SGac EI.tr.coi

LOW-IMPEDANCE HIGH-VOLTAGE PULSERS FOR TRAVELLING-WAVE EXCITATION OF MOOEt:NG OF 'HE ANODE CONTRACTION REGION OF HIGH INTENSITY ARCS

WIGH-PCWER U GAS LASERS 0 M. Chn aid E Pfander

N.M. Von Rergamans and V. Hasson ..v..asity of wnnesota. Minneolis. MN

Optimal Sciences Di, NPRL. CSIR,. Pratora 0001. South Africa :LC3 :L ANS i AS S. Aol PS-I. No. 3 ce. 2H2-259 t09/IHI0].
Journal f Physics C; Sciantific Instruiants. Hal. N, pp 9 42-NA A salt-curs steat modal for the aoe contraction ragien of a high

*ll/illi. iot.-ity D arc is based on a weil stabilized auiaymmitrc arc

The ather describe the dasign of a simple and naval ocarated at eteuspharic Prassura with a cigna ceolad nonablatiho
traveing-wvatype pulsing systam suitable for transoersa discharge e.oda cerpandicular to the arc aoia. Arc contatrintiesin front of the

eacitation a high-pcwe UV gas lasers. Ohe pulsars have bean used to rort a uur r'se tn on entraiment of cold gas from the vcnity of

cocita h;oh-pretSurem inroget laser, at 337. cm I th effe.tine the antde edi to a core cr lass - Pronounced anode vet The
invarsios lifetimes of <7 ns The beam powers eceed 2 MW. 7 Rafs. 0onnerucivi equtlont icr the enoda real y represent a set of highly -

Primary KEywords: Strp Lne; PC Board; 45 kV Operating Noltae roiC 00r *ntavro-ilif
t
rontal as uat~ons .hioh describe the

Travellig Wave Pulsar ton-ratum and the flow field in the arc N.merical novtions ef

Secondary RaYunrys- Gas Laser Pumpinog these equatios are obtained ho using an itarative fnite-dffewe ce

COPYRiGH: It's THE I ATUTE OF PHYSICS, REPRINTED WITH PERMISSION retiod Rcsjltn Orartroen arc at 250 A indicate that Hea*
tran-.e c0o, to the aode is do-nra td by -he electrOn entalPy
raisort. The colito gsaoernrhes tr. arc 4rn0es ,th -e1 ..ets in

1727 tno n-/or of I n/t. n.h roaches oelocltias o up to 253 Te in te

(ENERGY STIRAGE. INDUCTIVE) ii f iu-e P the arc. irdiortiro tine ... n.ne. I ao anod. vet whih
:Systems)hno 

.ic rrfi."nvd buooi-ci,naital iiitt~ton. IA Ref

SFPERCOSiUCTING INDUCTIVE ENERGY STORAGE ENiT FOR LASER PUMPING SYSTEMS
0. V.. V si. .yseti. 0 -omuu'otvro Arc H ow Field; Self-magnetir tield

Prokin. Y Etmue eni £ Ag^ko onar, Kevuords 0i.rlu-va. Ounelts: Bouodary Condtons: Potontiel

Accdo-, of ;ciences of the USR. Moscow. 5U1R 
viof, I

So -. Journan O uantu El.:trorion. tel . No. 9. Pi 1099-11l CnORIY-T 19SO IFEO. PFPYRITED WITH PEOMISSIOG

Trans. Fr.- Eastoova. Elektooniia. AoI. ep 1905-1NS7
Adescrietien in oiven ea a high voltaie pulsed suoarcondvvtiiif 1253

inducniua e.'ergc stnrcge u;p. intended as a power suoly source for (PARTICLE PRAMS. lENT
laser pI"-g svsteu. A Rfts I-' ,

0 
Pus)

PRn- y Keuorus: Haliun Cooled Storage Element; Cryostet; Current NL LIGHT ION REAM RESEARCH FOR INERTIAL CONFINEMENT FUSION

Leads; Electrical Power Supply; Current Switching 1. Cocevstoio. S A. Oldsten. D. Mosher. R.J. Barker, JR. Roller,
System; Gas Ischarge Larot [20k4/puls D G. Lolosbant. A. D-bo, t.A. Moger, W.F, Olophnt, P. Otticoer,

FOPYRIGNT: 1975 THE A
0
CICAS 15SITuTE IF PHYSICS, REPRINTED WITH F.L. Sondol. 0 J Stephenakis and F.C. Young

PERMISSION Naval Re.aarcn lab. Washington. DC 20375
NFL Memoracdim Report No. 4O87 I11/19EI).
Availeb~lity: AD A0924 7

I OAE 
NlTI

( IAGNOSTICS AND INSTRUMENTATION) There is presently great oteress in using light lon beans te

Curran drive thernonoclear pellets. Ierrawatt-leocl Ion beams have been
MAGNETOOPTICAL CURRENT TRANSFORMER. 2. COMPONENTS efficientlr epda using conventional pulsed power generators ek

H. Aulich. W. Rack. N. Douklias. N. oares. A. Papp and H. Schneider Sandia Laboratory wth magntically-insulatad ion diodes and at the

Sienoens AG. Muncher. PG Navel Resorch Laboratory wth pineh-rcfleo ion dindes. Both

AppliedP t s. Vol. 19. No. 22 PP. 1735-3 740 llel8O). laboratories have recently focused ion beans to pallet disensions.

a general re of the requirements for the coonents of the I o4r~e This -ae review re..ent adva s ade ,t L t he *ae of ion

transforeers ai gi.ne. The eptical fiber, the coil formmr, tha light eroduntion ith pinch-reflee diodes, and in the areas of beam

source . nd the signal processing circuit are discussed detaloddicud- io ctu1f- , 1.-tanport. Iniadditio mou 0 generto and be..

with a niew towards actua! devices that could be used 1 Reit. requi reents for 'ellet igoition eyotens are reviewed end compared

Primary KEywords: Magneteopticel Current Transformers; Components; with the latent eoprimental results. These results include the

Light Source: Signal Precessine; Optical Fiber following: I) production of greater then 100 kJ crete, and deutero

CCPYRIGNT: 19B0 OPTICAL SOCIETY OF AMERICA 
teamsw ith peak ion powers acoruathing 2 OW en the PITHON generaor

i olloboration with Physics Int rnationai Co., 12) focusing of 0.5
1 dauteron beans produced on the HRL Gamble II generator to current

1O densities nf about 301 kA's ,.. end 131) efficient transport of 100

(ICur r at) 
kA level in beans over 1 motor distances using Z-discharge plasse

(:urrvocnrha els. 20 Reds.

MAGRETOOPTICAL CURRENT TRANSFORMER. I: MEASUREMENTS Pr in.y ceywords: Inftese Light Ion Beans; Ion Ream Foovsisg Ion Reas

H. Narms and A. Pa Po 
Transport

SiAens AC. Munches. PRO Secordary ?Eciords: Inertial Confinement Fusion; Charged Particle Begm

Applied Optics. Aol. 19. Ne. 22 pp. 3741-3740 Ilel/dlO . Fusion

The authors deecribe the ignetootical current treosformer 
they

set up- Mesurements of currents were taken over a range of 50-l120a
at both room tenperature and over a range of tmpertures fremi -2 to 1255
u45 decrees celsius NE room temperature an accurecy of 1.24. was lcARTICLE BEAMS. ELECTRUN)
obtanoQd, while the accuracy was somewhat lens over the rangc oftempertur'% f os Ta~ Interactions

teamperatures. 4 Raft. rAJIATION POM RELATIVISTIC ELECTRONS IN A MAGNETIC WIGGLER

Primary Keywords: MagnetooPtical Current Transformer; Measurecents; At. Oidenkln a.t. Eoatevnikov A.F. Medvadev. M.M. Niktin and V.Y.

Very High Accuracy 
A .V

COPYRIGHT: 1980 OPTICAL SOCIETY OF AMERICA Tom:p Polytechnc lostitut. TomsktUSSR

Soviet 
0
hysics JETP, l ; , t. A. pp 973-979 TA'19791.

Trans Fro: Zr. Eit. boor. Fia. 76, 1919-1932 (June 1979)

I2a S The spectral and plarivotion properties of wiggler radiation of

(REAKDOWN STUDIES) -alstv-ti electrorn have bean innostgated theoretically end(Gas. lectrcal)

ANALYSIS OF THE ANODE BOUNDARY LAYER Of HIGH INTENSITY ARCS cuoortontcaIc an p function of angle in the optical regi n of the

A. s and E. dsar for motiv, of the electrons in a plane magnetic iggler

Unaersity of M e. Mea pl.Ninstalled in tho ring ef as electron synchrotron. The properties of

Jeurnel Of appli~d Physics, Aol. SI, Mo. A, op 3149-3157 (06/190). the st scod harnunies of the radiation are discussed. It is

H one-dimensional analysis of the anode boundary layer of an shooc that tho pcoIrvtinn-aigulor characteristics of the first
atmospheric ereesure. high intensity argov arc reveals substantial licroetic nf thu wiggler radiation coincide with those of

deviations from local thermodynamic ecuilibriun (LYE) in thin layer. instontni ouo nynclirotiA.: radiation: the influence of leoitudinalThe temperature of the heavy soeces approaches Ene temperature of oscllotinos o' tho electron in the wiggler on the polarization

the anode in the immediate nicinito of the anode surface, whereas the crorctio of the second harmonic rAdiutiev is also shown. The

electron temperature remains sufficiently high to ensure the renuired npreciable influence Ad the cogoiar spread of the electrons in the

electrical conductivity. 1Tempera tore and density gredisints in the ha- en the sictrel-angular distribution of the wiggler radiation is

anode boundary layer COntribute substantiello to the electric current cstoblishncd evvrinontO fly. The good agrement of the enperimestalflo so thot the potential drop across the boundary layer becomes insults with the theory opets up the possibility f further use of

negative. The pain noltage drop .hich is in the Order of S H, is aiggler radiation for solutico of a wide range of scientific and

essentially confined to t th bottom of the boundary voli-i problems 32 R mfs&

lever overlying the anode surface. The thickness of this sheath is Primory ceyords Relativistic E-bea; Magnetic Wiggler) Spectral

several orders of magnitude emaller than the anode boundory lever and Prorei esi Polerivation; Theory; Eperiment

the cotential drop in the sheoth s also negative. Therefore, tha COP.RIGT: l t AMERICAN INSTITUTE OF PHYSICS. REFRiTE D WITH

anode fall becomes natilve fr the entire parmter range coored in PERMISION
this ouper, in contrrst to the results of previous theories. this

fndng affevts the onode energy balancs e s w lal as the

•.vtereretations of indirect (calorimetric) crnde fall measureinents 1257

h ih it mport nt for the des gn of rc gas he trs. 17 Rofs. DIA CNSTICS AN D INSTRUMENTATIONI
Prn.ary Eeowords: Argon Aro; Boundary Layer. Negetiue Putential Dro (Dat i rasition s

COPyRIGHT: 190 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH OF FIR OPTIC LINE APPLICATIONS IN UTILITY PLANT

RCh - ,* ntf tMULTIPLEXED 
INSTRUMENT AND COHTROL SYSTEMS

W.D. Reus. G.R. Craig end W.J.E. Oldham
E-Syitans, Inc . Crenp 'ie. TO 75901
FPSI to-orE NO, EPHI Ne-3f I l2(0/IORCI.

Aa ]iebil,tv EPRI NF-132
Er'!

The enlicat on of doto transmission via fiber optic cables has
been denostroted for a utility plent instrumenSatin system at the
5ergn Generatig Stotion operated by Public Service Electric and Gem

Cuyv FG of No- a k. N.J. The fibor optip eysten (P05) wee
doslg'ci, fabricated, and tasted cy E-Syntens, Inc. Greenille

Divisioi. located in .renvi le, Teocs. using commercially available

c'o"oents. Plastic f-bar optic cables were eoaluoted for short run
acolic tivos uP to 141 fact and glass fiber optic ablels were
evlurted for long run aclipat;ons 'p to 1330 fat. The P aFO nd

fiber optiv cablon wa-a insralIof, operated and maintained by PSERG's

te hnici ns unmior tha mauo_.-nt of PSE.G with t-ehnicol tPt from
[-Systems, In Ohs dewonstasation was conducted over a ten month

Prinuiy Keywords Fiber Octts. I ntrgantatien; Control;
Elovtrovneotic Interference; Multiplee

CO'Y PI r (T E EIECIPIC POIWEP RESEARCH INSTITUTE. INC., REPRINTED
WITi ?FMISSJON
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(ENERGY CONVERSION. THERMAL) lI NSuLATIGN. MATERIAL; BREAKDOWN STUDIES)
tPMagcetehcdrodynamic) Lisuid; Liquid. Ebtctricall

HIGH POWER MAGNETYONYDRODYNAMIC SYSTEM (VOL i) HIGH-VOLTOiE OIL GAP TESTS USING PARALLEL-PLANE ELECTRODES
.5. Suallos. 0 K. Sonu, D E. Maader and N. Racker TK. Sloat. 5.J. Carter and A., Moore
soughI Labs Inc. Woburn. MA 01a01 West i9tgu' lect-c Corp. Sharon PA 1A6A
A:PL Report No. AFAPL-TR-TB-Sl (07/1978). FPRI Roor) No. FrRI EI-1IOI (12/1979),
AcailabilitV: ADOAu:TS d s t reA a fin e i n ol P1301

NTIS [Pf1
The technical effort discussed in this report covert Phhse of A prGf-bose inslting -I. PB. "d n0Phthenic-b. T

the High Power Mooenetohydrodynaeic System prare, which as insultg oi, N are ealuatpd usng two electrode sstms. The
Ilti-phase program t develoe liguid ouygen/liguid hydrocarban uniform field ilectrodes repreted e Petted to esily test
menetohydrodynamic a-ators using cesiui sad for high relaticelc eree columes of ol end showed the peraffini-baee Oil.
performance, portable Power supply applications During this phase a PS. had so-ehat lower breaoioan voltage, on hoth 60-Nc tests and
lightwei;ht. high performance hot gas f9o traic using ligud oysen 1.2-V h0"icroecon iifulse aoltage tests. Toe rod to olane
and JP-4 was designed end cononont modilng comleted. The electrode sontee recraned a Corpeproctical cpc'ieuratio chat t
esetshycrodynam c chauinel/oiifuser perFormance parameters which occr in o- innluto -rd aet and show.ed there was 0no -betanti

were usd as the design criteria were an outnut poe r of 30 MWle, a ditferenco htwn te o1s on the Al-Va tests. The impusa tests on
specific energy ext'ecti:n of 1.0 MJ/kg, ae a speific power density the rod to plano tent showed the earaffic-bane oilha . hinhor
of ZOO M e/cu. To achieve those ©erlrence resuements. the dolectrin ntraog h 'hen the nOPh h;c-base oI. The routine daiUre.ired charecterstin .elocity efficiency of the conbustion system Aclec~yic breaccun volfage tents osno ASTI D181t stowed hewas greater them 9,' During tNs program a limited amomt of ooroffnin-tase oil . 0 hii.cr oalpctr~ o strength than tt-
deceloosent testing was c€oleted using a heot sink coobustor end a ioi.e.ccane oil. Since the amiforn field testn made wth larger
diagnostics channel These test seasu-ed the coebunton onlu-os 00 cl irficoc a pontlwec kies in the eaaffiic-bae
characteistic celocity efficiency and the eon olpntr ccl mnouo1na Oil, t i not arcoctoble Ic. use t0 , eletical ec.atatus.
conductiity. as welles .ressunee. vibrations. and temeretures. The fefn
resulTs of ea devopmost teat program, "I oh derfef the derec Prin--c. Keywords: Oi; Paraufi-o Trn..formern; Nehthenic; Ireoudyw
annumpt ions used to echieve the cert ornance resuiresenos 5.ewar a S'recoth

cha-acte-stoceio effiiency of nearly 9V and a gas electrical Secondaro Keywords: Circuit Breliorn
conductivity at the magcetoh~drodVnamic channel inlet of 15 ehos/m. COcorfT: 1979 XECTRIC P2d)P (ES^OCH INSTITUTE, INC REPRINTED
52 Refs. kITH EIiPISIOh

Primary Keywords: Portable Pocwr Supplies; MuD Generators; Fast Start
Poc Supo ios; oot M Generator; Burst Power

Goodies; if:;h Perfnr-nc MhI Snerator; 1263
Flghtwight MtD; Loitweiigt Megauctt Power 1ERS) CoVeRIO9 ELECTRICAL)
Suppliee; Cesium Seeding of Mi3 Gases; JF-h Pooled (Powor tueclien)
MhZ A IT EW ET TiAGIST DC CNOVRVER (TECVSTOGOY FEASIBILITY STUDY FORLiDATk1IKhT Y hiVTT P 5 DCNRTNVETERS)

1259 F.C. Schuar:
EERCY CONVERSION, ThERMAL) Power Eletronics AseciIats. Inc., Lincoln. MA 01773
Mag-ntohy0rdvcuni c A

t
APL Pevort No. AFAL-T 577-AS Ill/IS??).

r1T POWV FAG T'OYTROSYNAMIC SYSTKM (VOL I) VvilaSblit A0499 7
O A. Gaoo O.K, Snw .. D .C Mder B ctor OTIS

ow~ell Labs Ic. Wc-rn. MA 11g The technoy for an uItr-reiab1e. lightweight, high poer DC
0F0t ReerS No. AFAFL-TR- 7-51 107/1978). convertor is renontold suPorted bu, test data of a spell 1I kW
Availability: AD A"bt79t feasibility model. toliability end a high efficieon near 97 percent

NTIS are denved fros a Process of natural current comeutatico of fast
The technical effort discussed in this report coners ehage B of Sw-tchng thyristor n .enes resonant circuitS. Lightweight is the

the High Power Magnetohydredynamic System program which is a result of an intornul frocincy neor It hz. She fIanibility of 15C
atlti-phase program to decelop lisuid Oyngoloq7id hydrocarbon ki 5i0910 odules with one set of tocristors in indicatod. The

agnetohfdrodynaaic generators using cesium seed for high s~o,at fecuros o' this conarter technology are nvghlighted. 17
peyforeance. portoble power supply aplications. During this phase a Rein.
lightweight, high perforpance hot gas floiu train using liguid oxygen Prig:ry Keywords: a,14, dr1kW. Gubsegeetto. Megawatt; Nigh Voltage DC
and JP-6 was dasienad aod com oent Todliog completed. The Gocoly; P aturel Current Commutation; Sriec Resonant
Pa..gnetohydrodynmic channel/diffusor Perfornanca parameters which Circuit Power Convoertor; High Power Conditionar;
were weed as the desiGn criteria were an output Rower of ID M(do a fower Converters; HPihic Reliable; Secondary Correntspecific energy etraction of 1.1 MJ/Ag. and a specific poer decsity Scurce
of 280 Ma/cu. a. To achieve these 

performance reguirea9ents. the

reuired charactettc oelocity efficiency of the combustion system 1266
was gr*ater than 09). During this program, a lipited amount of GNEEGY CONVERSION, ELECTRICAL)
development teeting was completed using a heat aink combuntor and a (Power EuoCliIsC

diagnostics channel. These tests :easured the combustor DEVELOP'EcT OF LIGHTWEIGHT TRANSFORMERS FOR AIRBORNE POWER SUPPLIEScheractenistic vlcity efficiency and the gas ectrical j.p. Welsh

cenductivity. as wll as pressures cibrations, and te-eretures. The Thermal Technology Lab Inc.. Buffalo, NY
resulns of the develon.eot test proera, uhich verified the denign APFP Peport to. AFAPL-TR-79-2259 (06/1979).
aewot:,ions used to v chieve th perFormance reUirasents, were a Avcilability: AD A076245
characteistic velocity efficiency of nearly 995 and a gas electrical NTIS
conductivity at the magoetohydrodynamic channel inlet of 15 mhos/n, .mpiasis on thin program was en the development of high voltage.
S Ems. high power, high frevuency. low specific elight. inserter

Primary Keywords: Portoble Power Supplies; MHD Generatorl; Fast Start transForoers. A prisary intent was on the reduction of specific

Power Supplies; Compact MID tonerator; Burst Power weight without s 1crifice of either electrical Iprfprmance or
Sceplies; High Performance MHD Generator; roliabilito Rescarh was conducted into te characteistics of
Lightweight M Igwat Power Suppies; Cesium Seeding Negnetic and dlectrio metorials. is rocd magnetic circuit
Of MHO Gases; JP-N Fueled MOO sodei no, end PIpNication of odoanced heat transer techniuem.

Comouter-aidod deign methods wore utilized aend speclivod programs
were dacolocod to perni t etensive manipulation of multiple deslgn

10 ITCecryCotern. Ore goal, to achi.e. a sPecific weight of 0.25 lb/KVA,
(SWITCHES. CLOSING) as eocoodd. A specific weight of about 0.10 lb/EVA was actually
(LASS) cocEcc linhad wtth a 200 tOA tronsformer. It is predicted that in

LIGHT-PIlED OTRISTOR DEVELOPMENT Icrue- trannrvr SI-n. oecific weights of 0.07 Ib/KVA can be
E5. Schlegel, P.C. Strycula and LB. Lowry roaized. The other gouls of eloctricol performance and reliability
Westinghouse Electric Corp, Pittsburgh PA were alsn anhipued. The i nter transformers deeloped in thin
EnRI Report No. EPRI EL-1916 (07/1981). c lronm lehibitod unusually Icc negs inductance and high
doa~lability: E

0

RI EL-I9lA efficiency. fiuhor reliabilty than conceotionel treosforoers should

EPRI .lse 0 reelizo due to much lower operating temperatures (iel oer
A light-fired thv-ns or switch was demmosrpted i one phase of a roenmaI strasl on coniductrs and insulotio. (he program has been

sttic vclts-anperes-rac tiVe gecerator and is presently under successfully concluded and two basic transformer/rectifier unit

.. tended test t Minnesota Po.wr and Light Conpny. The building of designs (two each at 10 KW and 200 KW) were fabricated, demonstrated
this 13.8-k, bdirfct;onol. 1200-A 1m

5
, solid-state sitch required and d Vlverpd, 3) Rts.

the develop..nt of the thyristor element and its special cackago. a Primary Xoywords: Low Specific Weight Transformers; Nigh Energy
tight sy's, consistin

9 
of laser diodes and a light distribution Density Tronsformers; Incerter TrensForeers; Nigh

harness, end a specie monitoring and protective control circuit to Frequency Transfornors
Pretect the Switch eai.nst various conditions under which it might Secondary Keywords: Airborne Transformes; Lightweight Transformers
net functicn safely. The switch in entirely nelf-contained and
replaces the electrically gpted version wth no need for chanues in
the circuit to ehich it is connected. The report 9ires details on the 1265
development of each of the novel parts Of the systems: on the tasting IGRLAUOOWN STUDIES)
ef each pa-t of the system; and on the building, installation, and (as. tDcall
eorly cvoluts:on of the epitih I Refs. A CW X-RAY PRETOHIZER FOR NIGH-REPETITION-RATE GAS LASERS

Primary Keywords: hyristOr; Octical Trigering; Bidirectional; T. Ari. . Obure and T. Fujioha
Perfarmonce Test Xt. Unvrsity, Kchcku-ku. Yobhasa-hi, Japan

COPYRIGHT: 1976 ELECTRIC R SdER RESKARCA INSTITUTE. INC., REPRINTED APPL PHYS LET, Vol. 36. No. 4 kc. 235-237 (02/1901.
WITH PERMISSION Operotic of a c, x-ray proicnizer for an HF laser is reported. An

induntril c-ray tube wan used to introduce soft x-rays into a laser

chombtr. Arcing was seen to be suppressed by the ow erae prelenizer.
The viuontagen of tho c reioizor oor a flesh preioizer are
discUSSod, along with tnp poscibo application of e c preiocicer to
high nenenitio rate lasers. II Rfs.

Primary Koywords X-raV Prionization; Continuous Wave
Secondary Keywords trF Later; N gh fec-rate

CTPYRIG.T: 1980 AMERTCAN INSTITUTE OF PHYSICS, REPRINTED WITH
PERISSION
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(DIAGNOSTCS AND INSTRUMENTA'ION) (PARTICLF REAMS, ION; PARTICLE REAMS, ELECTRON; PARTICLE BEAMS,
(Current) NEUTRAL; POWER TRANSMISSION; ENERGY STERAGE. CAPACITIVE)

ELECTRONIC CURRENT TRANSDUCER (RCT) FOR NIGH-VOLTAOE DC LINES (Reviews; Revies. Rev..,.; Transmission Lines; Mare Generators)
J.N. Houston, P.. Peters Jr. M.R. Sumaerhevss Jr. G.J. Car on and ?NRT1CLF REAM FUSION PROORESS REPORT OCTOBER lt'T THROUGH MARCH 1978

N.M. Itan. Sandia Labs, Albucueroue. NM U7ilE

General Electric Co. Schenectady, NY 12301 andia Report tic. SANOZQ-OOI2 IO./I979).S EPRI Report Nv. EPRI EL-3H3 102i1980T. Ailability; SANOTN-0002
Anailebilityi RR EL-1343 NTIS

EPRI Important date shewing the transport of electricel pover in the
This report deals ith the development Rl a bipoler electronic ter-att range over 6.5 peters with a rower transport efcienv of

currt transducer TECT) for measuring the current In a high-noltaoe 100 percent and an eneroy transport efficiency of 90 percenot cere
DC ENODCI power line at line potential. The design and constructin obtained. T hasp resu t swore required for ERRA and demonstrated the
of a freastanding ECT for use on a HOR-bd lnhay'ng anomin line feas.biity vi the vacin ipterfape, magnetically insulated live, an,
current of 2310 A U( pu. Is described. Line current is neasured by a diode concept. Tn results enxooded eepectations and provided a 2 ne
gR0ll ots shunt whose voltage output is sampled by a 14-bit digital riot drop' Zoro to f-ab of a 0.4 MA currant. Magnetically Insulatod
data link The high-volvage interfae. between line and ground is power '104 densitie eaceeding IEll /sgvn. were aohieoe over
tranersed by optical fibes which carry dig;tel light signals as far shorter distanves. These results indicate that a muuh suialler beam

.s 300 m to a control room whe-e the digital signal is converted back drift distne to the Pellet could be possible. Althouih about SI
to an analog representation of the shunt voltage. The redundant rercant of She electron current flown eeternaI to the oenuuctcr
electronic and optia! dIte inks are used in the prototype. bouncary during the 6.5 neter transport, all of the cctrert as
Seecification goals called for operation over the temperature range repptured and most was focused to a few nm spot auring these
-40 to -SI Dee. C to an outpf - 6S at 0.1 Pu end eoproonts 23 Pots.
-cl. between 0.3 Pu and 1.0 pu. Azronuencyresponse greater than Prinury Kayuordn Pulse Forming Lines; Mars Denerator

371 ha and a step rsoOnne timo of less than 2 -s was desired. Secondary Keywords: Trigetron Switch; Intermediate Storage Capacitor;
Initial tsts indicate that these goals ha-e been met in the Gas Pressure Transducer
prototype structure. 

T
he unit is nyu installed u-d Sins enoluated at

the SVymar -nnoerte- station of Ohs tYlC Pac,fir Interti. in
Califnrnia. 0 Rts 1 273

Primary Ko-onrds: NVDC; Electynic Transducer; Current Measurement; (ENERGY STORAGE, MECHANICAL)
Fiber Optic Link (Rotatin ma n'en)

Secondary Eavyerds orron 0 T auvr APPLICATION OP GENERATOR ANALYSIS METHOD'
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BRrAKOOWs STUDIES; S7T1tHES. OPENING) Tris study oides a theoretical model for simulatirg a wide
Sun. Oonery; Manhar.ul) variety of Orann~eny loading vosdit,onn for alto-hators. The mod im

PJNCPMENTAL INVESTIGATOON OF ARC IAYERROPT1ON IN GAS FLOWS r Peresentad an equiovlent ccu It In format conpetibla with the

OM. Beranon ill. 0 r.nd (21. R.E. tinvinuor 1). HT. Naoemetsu SCIvE c rooter crnirsn SCEPTRE solues the resultivo tI~cr.i
127. n 0 oesca ,2) und R 5Seer q i-) evatiens for One tronnient response, also addressed i thI n tudn i

El1 nt UtOnioersity of New Yo- at Buffalo. uffalo, NY 14226 the inclusion of an afoctine saturotion property into the SCEPYr

(2) Tony-al Eloctric Ce, Schorptudy, NY 12501 Frulat on resulting inaeore real.i., and accurate nonlina

ERI Ra.c t 4is. EON) L-ItS )27Li5 ). mchine -del. 2 efts.
AvailabiitV EFRI EL-l45 Priery Kywords: SCEPTRE Simulation; Alternator Modeling; Saturation

EPRI Efforts; Linear Machine Model
The document repots on continuation of the study Pf thermal

recovery in gas blast interrurtors ronorted erlir in EPRI Report
EL-84. The therme e r oery Cpress ias invest ed with physIcal 1,

and aerodynanic nethds, tvpically usine reduced ize nozzles end (FNHPOY COVFRSIEH. ELECTRICAL)
short sinusodial current po son. Current-zero dl/dt and gas pressures .. ou.- Supplies)
we-erepresentatine of full-size interrupters. 'erodynasic DE~cLOeMENT OF L1GHTWE1OVT TRANSFORMERS FOR AIRBORNE HIGH POWER SUPPLIES

characteri-atien of the cold flow fields in seoera dfferent nozzle 0 L. Lcck.oed, R.I. McNall Jr. and R.1. itavassor
types included eeasvramet of the pressureend flow fields, both T el Teonrolvey Lob. Inc.. Buffalo. NY
steady-ste and turbulent nomoonents . with special attontion gien AFAPL Report No. AFAPL-TR-7A-102 11'/glyl.

to wakes and shock structures. Special snhlieren techniques 00 DC Anoilahiity' AD GI;CSI.
arcs and high-speed photography on arcs in orifice nozzles show that NiIS
shot heating broadene the arc indepesent of turbulence effects and Tecerel color dapelooe-nts hae. ocurrod in thie program. As ia
producing a poorly recovering downstream arc seotior. Measured often The cas in research, they did not occur exactly in accordance
recovery speeds (RRRV) in both orifice and conoor got-divorgent wiih the orial plan. The total propram however is essentially on
nozzlesagree with predictions of several arc theories assuoing schcdule. tow technioes for fabrication of p und transformers

turbulent power losses. 90.aver, data on post-zero currents and power wee deoelozed whph yielded suverior designs. This developmant was
loss show nelues euoh smaller than theoretiocl predictions. oydrogan, #iliowd by the -une -oinart of cemputer aided daeigs prpraie fop pie
deuterium, end methane ELf/sub /w11 ere measured to have thermal wrurd trrsf or"r . Soopra, IT kW trasfsrmers have been fabricated

recovery speeds up to one handred times that of SF/evb Al in the same end siibirutef to a soriety of tests, gamed en the results of these
conditions. Miatures of AF/sub 6 ith CF/sub 4/. C'sub 2/ F/sub b/. tests b Sue 10 KW and 200 tW transfornersw -il be pie rather than
He, Pr N/sub 2/ can give fast thermal raconery wh, ufsed at high laver wound. A ID . trensforer rec tifier system is presently being
total pressure bet moderate SF/sub Al cortevt. 21 Reds- irtegruade with a breadbyard invarper for final erificatios. Oc~ring

Primary Eeyords: ,b/sub Al Thermal Recovery thedrat half of this progra. a numerics.I methd ues d-e.eped for

SCI solution of tie nonlinear lurcod parameter transformer model.Secondary Keywords: Cirut Braes e-Blest Intertrshs e w dveodudr the pr- iou otrct, but no sabl

COPYRIGHT: 190 EECTRIC POWER RESEARCH INSTITUTE. INC. REPRNTEDd r o tra
WITH PERMISSION ' ition hey Peon mood The prn 0 solution is f or a resistie

o'd and ort is cntinung to inclwde leakage inductance, shunt
ncaitonc- and an arbitrary load ispadance. The materls studies

269 s...r of the 200 KW transfor-r sk ere cemeletpd with excet ion

(DIAGNOSTICS AND INSTRUMENTATION) uf e~olia'in of none of th nerdflourine based dielectric fluids.

'Miscallseous) Rrolinry designs indicate soevific Weights is the neighborhood of
SE/SUB 6/ DIELECTRIC FILL GAS GAUGE 0 0 isiVu Icr I Ia tress ..n.ers 9 Rafs.

R. Hell. R. Nicketed. J Vanclet end h. ert~n Provi0y ,eiicds Inc Sievific beight Transformers; High Holtege. High

Nucleonic Deta Systens In. Irons. CA 92714 oe Tnsormers; Hi Energy Density TransformersEPRR tSecondary Keywords Airborre Transfomern; Lightweight Transformers

Azeilability: EPR EL-747
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The use of SF/sub A/ ges-Insuleted eouient is subsTations is ,EnfRGY STOAGE. INDUCTIVET
gaining wde acceptance. For roliabto oPeretior o* this type oI Irdontors

aguipest. It is inuortent (not the ops Aense v be naintoned eithin INDJCTOP HETWORK DEVELOPMENT FOP AIRCRAFT HIGH POWER SUPPLIES
design liits and tnet th gas not be contanated. It it thernore J, Tony. R.L. Bryan. S hoshrov. L.M. Lontii end O.K. Sonju
of Interest to haue aga 'a. thzt van be used for ontiniuous ttaouell tabs Inc. Wobumn. PtA 0101

monitoring of the gas. Such a ovove should be ebe to dotent leks in ATAL Recort N AcAPL-TR-77-15 (04/19771.
excess of 1-2S per year as call as detevt gas cortaminnts of Aosilability: AD 0TSTS0
significent leoels. This eroert has show that It is feasible to NTS
directly measure the density n

0 
the SF/nob 6/ gas as well es heanire Tis revort presets the results of a study program undertaken to

the gas huMidity. The pototype eeo, however. is rather Po mlso and perform eomaratioe onelvsis o several aeproaches to th
most likely would he mnre aenrsive thar the .onventieol pressure genpraliun Of hioh alentrip.c p*nur by storing tens to hundreds of
geuoes. Thy enperimental cauge that has been developed uses OIe hlo~vulen of energy in a conact, superconducting inductive system
infrarad absorpctin characterIstics of Oh. gases. A wavoleoth is with efficient etracties in short bursts at high repetition rates.
choen her. the mcnito-d gas absorbs Strongly. but wror. The critical factors for the comearison were the weight. volume.
isterferenoe rom other gasos is minimal The ehoten absorption in .sIIt on and relablity of the system and vomoants far earioua
Tenroimately proportiol te the density of the 9e. which in 0.50 poerating regimen pharc arizod by pulse power. reoetition rate and

oroortonal to Ohe d-electric strength of the gas. ZN Refs. eula shvp Researeh end development cork hitherto undertaken In the
Primary Keyuords: Photo-optic Presszre Gauge For Sr/Svb 6z Cas; U 5. end obroad "nd~ate Sow engineering feasibility of operating

Infrared Light Absorptiv For SF/Sub 6, Gus. idrtvest-raoe systons storing ton to pmrhaps one hundred

Infrared Light Aborpyivo 01 Wteer Vuen-; Infra.ei N Ioiles of ner o with ettraccien ratas of tens of pulses per
Light Absvrction It SF/Sub b/ Gas .oc ..osition noid nt pulse vrations of the order of a few hundred microseconds
Prooyts with shete-of-thor) technology. The m.)or effort of this study was

COPYRIGHT: 1978 ELEC'HiC POWER RFSFACH INSTITUTE, IhC . REFRINTrD n-rni towards deuolnrisn ennlytivel tools to predict the
WITH PERMITSLiN ,i5o-inuon of superoonvucting cuilI at repptitiov ratrs of 100 -1000

ocs with pulse viciharge nines f 20 - NO microsevonds end to

1271 ovulute the relotive norits of different circuit noofigurtions for
IRRRAROOWN STUDIES) siorag ee-d ptracton of eeroy at high acerse Poe - 11 MW).
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R.A. Anderson Per
Sandia cabs. Albusuersoe, NmOM 87115 Seotroarv tenwords" Fouar Confi tinning

applied Physics Letters. Ad O4. No 2 pe. 54-6 (08/ItT1).

InslOr semples vf Planiglas and alumina cores I I acuu hau e
bean subjacted to hn-noltage Pulses wit

h 
rise S ns gO a few

manekni .- dt rea.dow. paths were inclined to the eletric yld in
the ereene of a megnetic field syrnul o the insulaten surfe.
analogous to the hell edect fPr bulk covduction. These resuit,, en
well asnmehsureents of the flesno-r- prvocegtior nalocity. stinglyI
suepprt a medal of the 4esh:.r m-chans based on saconnro
elect-on en ssion. 9 Rsfs
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(REVIEWS AND CONFERENCES; POWER CONDOITIONING; SWITCHES CLOSING; (SWITCHES, CLOSING; SWITCHES, CLOSING)
SWITCHES, OPENING: POWER TRANS-ISSION; ENERGY STORAGE. MECHANICAL; (Gas Gaps, Reviews; Op D Gags. Material.)
SNERGY STORAGE, CAPACITIVE; ENERGY STORAGE. INDGU:TIVE; PULSE LECTURES OH HICV-V3LTAGE AND PULSE POWER TECHNOLOGY; LECTURE A; SPANK
GENERATORS) GAPS

.evs; Reviws; NevisR v; R Revi..; Reie..s; Reeiewe; W.L. Willis
Reviews; Review~s) Los Alasmos National Labs, tea faJmes, NM 87545

LECTURES ON HIGH-VOLTAGE AND PULSE POWER TECHNOLOGY; LECTURE : LASL Report U. LA-UR-8-A34 IO'1AI).

INTRODUCTION TO POWER CONIITIONING SYSTEMS Aalobility: LA-OR- R0-H
W.J. Sanjeant LASL
Los ALamo, National Labs, Los Alamo, NM 8Tlt5 this lecture deals in some detail with breakdo.I of gasee end goes

LASL Report No. LA-UH-SC-TIS IlI'1N52). on O reate breakdown iechorisns to spark gao performance.
Aalab, litvp LA-UR-O-SiS Self-brook goos. olentrcnlislly triggered goese nd optically

LASL triggarof gaos are discussed in 0000 detail. with a-.om triggered

This lecture provides a defition end tutorl overciew of power gaps nentiond. Fornulas aopund mr determinatisc of veari par

condtioning systeos. Many opecif:c coamplec of energy storage eerformocce s a Function of mot.r.,Is and o arZtico 'ar1netors. Adbc penk n o fe a ..... nd -d .t _lt otsh
svens a A- scus.od along with pulon Forcing tenciqies, fol ennncoe.nt tector is dafined and used to calculate the
Defiti.o-s are gi-e for several o .se Paraneter o.th untification bokd-u u1t.9. of s ap conficur.tioso andthe breakdown

00 Cech scludef. Proben, 0'00 pulse shop~cg. ringing, crosstalk. uo'nsg is r p ho hsnle r 'he norsov u
c-id s.tch racaoery are discussed. Soeal types of sitches ore trlngyrii pethods ore dLs.sed. Livid a-d solid diolectro gaps

discusse~. icpludiro ignitros. thyrotr.I and spark gaps, Os aell ore mnoassd nuettoly wOO snna nunitts is in.l.ded.

pronsforsers ate also cre.flo diocirsed. Tn, Ipture is opsigney as Prin-w Arywyrdo Spark Gap; Dan Rreakdown; SaIf-broe : Triggering;

an introd.ntipn to the sene , aith most tpics Oscuned iv Recovery; Erosion; .esi.htn Curve
detil in other lectures. I Res , Sondo-v Povuords L, id Dielectrin. Sold Dielectric

Primary Keywrds: lo't-on; Thivrtrop. Spark Gao; Pulse Forming~tetork; Rev tned; tud TUe-; PoIse ?nonstOrner
Secondary Keywords: Ciarg'o Crcui; Overshoot: Peak Powaer; oads 113

(Sw;TCHES, CLOSING; SWITCHES, CLOSING)
lThyratrons; Ionitos)

1278 LECIJttS ON HIGO-vOLTAGE AND PULSE POWER TECHNOLOGY; LECTURE 7!
1ENEREP CONVERSTON" ELECTRICAL; PULSE GENERATORS; INSULATION, MATERIAL) THYRATRONS AND IGNITRDN5

)vn,4 er Supilias Vard-tubo; *aniaws) W.J. Serisnt
ECTURES Oh fTG--cJTATC AD P:LSE POWFR TECHNOLOGY; LECTURE 2' DC Los Alanos Notional Labs. Los Alamos, NM 875

PUWER SIrPtIES AND HARD-TUSE POWER COYDTTIONING SYSTEMS LSIL Reo't uo. LA-Ut-AT-SIT IIO/L9 ll,
W.J. Sr jent Avilability: L
Los Alano- National Labs,. Los Alam. N4M 87545 LASAcl t L- -51

ALL Repnrt iO. LA-UR-UT-SIS I1llIST. Lecture 7 bogies wth I conceptual descriPtion of thyretrons and
!veilobility: LA-UR-80-515 ignitruss and proreedo to describe constructio and op.r.tion of

I ASL thyratrons end gritrons in detail Triggering., charging technigues.
This lecture discusses the major characteristics of DC power avd biasing of thyrotrons ovA ignitrons are considered; as ere

sucolies and hard-tub. puleers. Full-wavo 5.idgo rectifier circuits eoplicatios and limitation, of both devices. Severl1 practical
are 'dscussed in dotoil wih a corplese anaysis of operation circuits a r reses ted and disussed. The types ef thyratross and
eresented. Desigc critaria pertaining to high voltage diode stacks gnitrons auailble are presa.ted and the merits of eaos are
r presented with summary of pitfals ishera.t v t he stacks discussed. The state of the art is curent thyratron technology is

invludod Znsulatian For phase high voltage supplies is dscussed. A prosenned as well as the tesices under devalapnn for tro soar
detailed corceptudl discussion of hard-tube culsors is also prosentod fut-ue. A conpondu. of infornation assembled From menufacturers' data
with a brief patceoticol analysis ipcludpd. A Res. shets and litoratura 00 the cheery avd applivatios of th'ratrons is

Primary KEy.irds- Por Supply; Herd-tube Pulser; Rectifier Circuit; icludol as on arvendio. St Refs.

Dada Stack Primary eywjorts: Thire tn. Ignitros; Theory; Application;
Seconderp Keyuerds: Insulation; Transforser; Filter; M.Iti-phase Stat-of-Rhe-art; Oeices Under Daulopsent; Trigger

Circvit; Recovery tIme
1279 Secondory Keywords: Cliorging Circuit; Delay; Recovery Mechanism

:EHERGY STORAGE, CAPACITIVE; PULSE GENERATORS; PULSE GENERATORS; PULSE
GENERATOAS) 1284

Iarc Denerators; Mare; Ilumlein Lines; Field Reversol) (ENERGY CONVERSION. ELECTRICAL)
LECTURES IN HIGH-VOLTAGE AND PULSE POWER TECHNOLOGY; LECTURE 3: PULSE IPower Sup.L'osl

VOLTAGE CIRCUITS LECTURES ON HIGH-VOLTAGE AHO PULSE POWER TECHNOLOGY; LECTURE 8:
L. Willis CHARGING CIRCUITS

Los Alocos National Labs. Los Aleoos. NM 87545 W.C. Nunsally
LASL 1eoort No. LA-UR-80-2082 (IOINAI). Los Alamo, tational Labs, Los Alemos, NM 87545
uoailablity: LA-UR-80-2082 LASL Revert No. LA-UR-R-2044 IIU'lgR(.

.ASL Availability: LA-UR-8O-20S
The author presents a detailed conceptual dscussion of Morn LASL

genareters. blumleins. and spirel generetors with a detailed Lecture A of the series compliments Lecture I by discussing the AC
guantitative discussion of Mars generators inc!ud'. Several types af Portoi of P-warsvpplieo. Advantages and disadvantages of
Marc ganerotor are discussed, including the Erwin and Martln typo multi-phase circuits ara discussed with design criteria Pesented.
generators. Inversion genentors., wrppad line gonerators, and Uoltago ravp, nonvyclic constant currant. constant Powarard
ceMial generators are discussed as sub-topics. Many prectical Saturable ra-otur chorging systems are presented and analyzed. am
applications are discussed. 8 Refo. wel as standard c harcig power supplies. Criteria are Irasentad on

Primary Keywords: Marc Generator; l min; Folded Co-a Slumlein; cosig a diode stack and thn pitfalls of choosing incorrectlV.
Spiral Generatar; Dasign Considerotions; Erwin Mars; Several snbb- crcuits are presented and analyzed in detail.
Martin Mars Penynt charging systess are disused. II Raf.

Secondary Keywords; Onvarsion Generator; Wrapped Line Generator; Primary Kevyoud : Power Supply; Voltage Easy Power Supply. Monecyclin
Coauial Generator; Charging Methods Constant Current Power Supply; Constant Power Poier

SGpply; Saturoblo Reactor Power Supply; Resonant

1288 Chergino Power Supply; ChOice Of Components; Snubber
(POWER CONDITIONING; ENERGY STORAGE. CAPACITIVE) Secondary Reywords: Sie.e Stack
(Pulse Ferciog Networks; Capacitors)

LECTURES ON HIG.-VOLTAGE AND PULSE POWER TECHNOLOGY; LECTURE 4:
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R_. Rutcher (POWER CONDITIONIHS)
Los Alo

0
s National Labs, Los Alanos, NM 07545 fPulso O-onsFor)rs

LAtE Report Na. LA-UR-7U-1044 (101980). LECTURE: Oh VTGt-VOLTHGO Al PULSE POWER TECHNOLOGY; LECTURE 9: PULSE
Availability; LA-UR-79I044 TRANSFORMERS AND DIELECTRICS

LASL G J. Rohuos
Lecture 4 begins with a deteiled 5alysis of transmission lives Sandia LObs. Albuquarque, AM 87115

used as Pulse forming netoorks IPPN's) ond pruceeds ts enaleze ond Sanow 
0
oort to. S t 80-T451 LIT/19S0).

dscuss lumped PFNP. Estensue vuastitaticecalosis Is presented uoailailito; SANOUI-Osl
with prentice) .oideratio in cluded. Type A ;. C, 0,E, .d F SANDIA
Gillev- netwr k, ere discussed uth a vuantitetive analysis o e"s corehensico review and twtorial os air core pulse
C networks oresented in depth. Capcitrs are mentioned briefly ih trnsfIormor Vests folical wooed c-V spiral strip trensformers ore
emrheeis cm parasitic inductance end its effect. An appendie by W U1 discosrd -th design uriteria pronented. Insulation re.uirements and
rleant i rs i a ualitotive and huanttatee coltase grsd,mn terhniqs .are e*lyed with electrostati, shielding

analysis o energy storage capacitors. asi cecar paraecro are inclvded The effect of shialdivg on transformer efficiency and
discussed, leading snta cd euvsi~on of carasitic .nduotavuo. Sethoils nf n~nln. .ng tthese effocts a-s analyzed. Dielectric

ensiromental cunsidaratios, and lfetime. Construction materials are nroceti as and s...ral breakon nodels For n-Oeoans, Mylar, and
discunnadin sane deal, Tf. l Rarfs.i. oils arc presented and distussod. Results oF partial

Prinary Keyi ords: Transmission Line; Guillean Network; (lthenetico) divrhcrprs are dnvstrotyd. Vsltat stress orofiles in
Analysis; WeForn; Capacitor tev-d;etr c nvlaicr confowrat.s are discussed briefly. 32

Secondary Keywneds; Practical Cunniderations. Corona; Leakage Ro-s
Inductance: Leakage Cacpcitance Primary Kvounds Air Core Transfor'er; HelIcal Wire Transformer;

Spiral Strin Tr-nsfrer; FRIZl; .lie-l
tranSforer. Eo~nvalont Circuit; EAdv Currant;

1281 Electrostutic Shield. Erpotdown Modal

(SWITCHES, CLOSING; POWER CONDITIONING) Seconidaro twojds: Pvn. Braudous; Mylar Fls; reukde Strength;
lApplications; Pulse Forcing Natworks) Conductive Liavid Sheld

LECTURES ON AIGH-VOLTACE ANT PULSE POWER TECHNOLOGY; LECTURE 5'
DISCHARGE CIRCUITS AND LOADS

W.J. Sargeant

L's Alames Natipsal Labs, Leo Alae. NM 8754
LASL Report No. LA-UR-20-77)I lIllt O).
Asailabilrty: L&-UR-81-2771

LASL
This lecture discusses. gUatively and eantiFafively. the

design and operation ef pulse formIng networks. Choice of suches to
use is discussed. along with the ohoi.e of oapactors end other
Conents. A detailed discusin oF practical problens. such as .ad
faults. 0oltage reversal at the ond of the discha-ge, and .oryi..
load inpedance, is oresented. The main ara t."l 'cs of scark eaes.
ion trons. thyratross. and thyristors are descri be and related to
application in PPNs, A brie

5 
anolyss is prasentoo for plse

trasf oroers with design criteria Included. Several types sf lacer
boyds an descrbed and characterized Savers) sprti'iv applicstions
are presented. I Re.
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St.- Willis 1.0 Zaf1unelle and 1)1. De.no
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LAt 5 1p
In Le&cture 10. nrosVoltage end currm"it diegnostic techniqusTiteor rsnsth eut.f eerho eeti.o

are discussed. Spars gaps, cec'acitic diies reistic dioidern. .r.mone- fiel effects c .high votage AC power Ijos i lperformed:at
end ohcainofcpitv ad resistive diode rt discusse.d EPRI's Proectl UOft from January IOTA to Decem.ber 1977. nl

coltoebers are presen. rted for slowly caring and DO circuits . -er reseach, is.applicble to U111 as cell as to ENV transmissio line..-cells are discussed. as a n altersatice, for -ver fast iurstCaluato nthodl ad measar e 00 tocs hace beco develped fg
Cu'enoeaureevts redisusad i n ti tori of c.:urtviwngA trnsniin I I filo endor ffcts. Steady state aod soar
re. tns.fnea~hlops c.renttr afrms.Hall e.ffoot proes eharvo c-rre7t induced iPronand objects hav boon

and Tv .red roa ,p-bey. Severa godrferne era. ildd. i- ncetivitod ith laboratory avd full scal tesuin athe-ae

O ~ ~ ~ ~ ~ ~ ~ Ma 
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0 

feasibility of niclt~meavolt operation and retains the feature.nonde.ss Mr oore.d p.of ccmcuctnesn and high energy transfer efficiency that has baen
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AFAFL Report Ho. APL-TR-S-N (9 1197A). The o atielzation of a high-pouer electron gesarator which has been

Ae aIlablity: AD A022958 designed end constructed in the Cosmissariat a l'Energie Atoique
NTIS Lboretorion is described. This device, consists of a Nero generator

The feasibility of an integral, high temperature, pulse forming coupled with a low-impoalca c.eial line with liquid dielectric

network (PFN) opereting at a high Pushigh poer pulses (0.1 TW; SO me) in a vacum
bur st has bees demonstrated. The dielectrlc construction o t he diody wth a suitotle inpedance. The report consists of the following
capocitor consisted of Eapton film and 000cr impregnated uith parts: the yntiniaation definition end the tests to obtain an apti us
Monsanto Chemical Co. MS 1*85 oil. Lit, wire toil% ware wound on a for the inpedane; the study and realization of a new switch in order
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ether olesra devices and is shown to be highly favorable. Asc lifete in the diode. The proton beam directed onto a LiC1 target

discussed is a novel approach to capacitor-bank and ewItch dsign FroIdas a source of ISEI12 neutrons/sr/pulse in the forward
with respect tg ropetitive-sulse operation. 17 Rafs. dirscticn from th /suP 7,/Li(p,r)/sup 7/Se reaction. IA Eaf%.

Primary teyo-ds: Capacitor Sank; Staggaod-foil Co.acitor; Silicon PriMary Keywords: Proton Ream; SD kA Current; 5 MeA Energy;

Controlled Rectifier EOrimont; Theory; Numerical Calculation

Secordary Keywords Oense Plasma Focus; Lquiddielectrlic Switch CtPYeIHh: 19t1 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH
PEPhISSIGH



IIat SOP'N tHE ltIt-9-SEC RANGE OF AIR AT ATMOSPHERIC PRFSSL'RE I oA AEPIGUE iIGsIOIt CONCEIT EXPERIMENT

tn r a, s ad soar Ithe * a-t f 355

ran,, f-T In tE_, sp.roa ' no.'na 1": Cac~ inI'
n-I.- u-tn the ta nln'tn.It f11found too ARC un, Apa-n o gsutdt preorepAddouet

'-on h'-'ad,.bt to 'an~ fo ot, ago-udh Ann Von-o- Itit IOt nroo Ift.. Fog-No to davono. a sthod

op', ., (!nt. .,. l,) ; p~cota a' A~ fonu log ';'-U Qi"-r otu.t 'A' a 00 aroenos uso sat
-.. 0"oplo thne ona.'nthat '0 C--'tnen~ ""I'V Ifp'oic onolo'en. Too. loon" Ap osAp

t  
o*

a-:Aarnl ...t t ..p aplid H'. toi plda0 the onra crnt'do. nodeFon -moa9 ret .*''t' II oAbn-lto 't

5.- "t datTa1'-1f 1, -ton-tod tnO'. tnn''nfrom OoE a~a I oh a "nd o lcl potd tes

-,I -t- t,,. 1.a - iaas- p.aI' I' ,t b AO Ch-,'. P-. -- V Ke ' to'-'' T -7 - tIl r- .,t in ..-

PrIn-yI awn, A' -a oroTo '... no .e5 d-' ) 1, 5,0
5ac-'-; I1 -,doe-Qa. LOW 'l-ai' SAon SPasrr 1500~ao~rn'-p''RTICLE fRAMS. ION)

r2
0
TRT$'-,T 'r4 O PiWO F-SICAt SICIEITY. OF~vpP aFS WITH PEP-ISSIGN T I-n.!Tnaton

t'"9 ^CF-s TO 500 VtFW P!O'O SEAMS AT IOIENS!IIS P;01t. I

LATFE'C-'POLI'D S;.'CbIHINI "oka' LIt. Al 1"'2416
.. f.1 rr-p IT en :. 4a115- AI

Ios'n.-tr-n do,cspr C 6 lonontk Pagpo .. 'n'- lnop~~ oio pn0- roaat-pn a'o-0

III-t aooa ta. Sunao nti )0. ' tpnvt' ahtWoe u'h'.ppt'' I

PnannunPKad,go' no Pli.-LS Rot, 5rnW'KrsPo Ion 1 So-n- stto W-an- Intanteaaat,n

Strpompr Propoogot:oon ;-1-Voo "IC!o-Vp

COPYRIGHT: 1971 IEEE. REFRINTED WPtS PEOMISSISH ELCTOO.PU GENAERATORS; SWITCHES. CLOSING,

SSLIS.MTERL: 5Y!FS

T EADW UDIES: SWITCHES. CLOSIOOl I.-. MOnt-n. K.0 Pos-w'ah And Jo IhAnna
Sn.EleCtI Ca1; G4, GAn. Self) Se'' 8 n la..rc M911 5

!TATISTICO S1JON 1F -OEEZSECOND BREAKDOWN DELAY IN tIAPtObI GAS GAPS INt S - .oport to- SC-Ott. 942l IITlIA).

sup ER4IGH EL E ,tRIC FIELIDS Aulo')pn 5--A'421
GAT o nso s pt Tot t Sooh l USRTh No-o'Pog. It
S ot 

0
Tdos~-fpaehnioel Phns'cn. Vol. 12. So. 9, Pp 1255'-1260 -. '~ pneT'poo.teh' '-e Oube. oooomot an

Frn Er-, Zhna Iehhpiohesooi E~oitoi 37, 171Z-1719 (September tOe dornon d grio. Pn~ooi o on stu d en Alt Or, ot,)"

Ths ,po tdiel tho deasy Ia breoan 1/sub d, in neroi '-ulto a inapt5tAs in tsp Iro . meA.n..troop.o oodo proarden
coos ~ ~ ~ ~ I 0-- m[a o neoti ol t-gnth Ir.o.rttng 146 Td'If A.o-odgo the iooeroPo 0 oopls o r Psavino

A/at. endo ise. tine.o OF 2 I5"'- 5~- A spoaIV olop I nturp .. dd" nnnul Ta unl 11 to. h..arno'ca snp those npeot'ne 15
I'I esotd to repord autonotipFolly e 1enoa aanon of broobsoen Va'.,lopa
t ines T/sub Oil (up to 500-L111. The distor,tiona a

t 
tsp santo- of P,,,n Kppuards 18-MV Mon Iopao lnen; Pnntpolne Suooeion-

bo.'on or onItrOtod on a .uotian of C/nu d0 It in Khun Snoirtowods Flash 0-ron Meohinen Venmn.r
that ttano sntributaa t-.v a %,role noo.' Wu ... the nasbor p0
bnppsdouns is oonotsoly 103. The nuahon of ...n.m. on h
d-stribaution ioneaee when the number- of bnpodawa - greater te
lES. taoamj tins I/nab d/ in tio S"t~n~ "' taeto be oe 1502

tin neune Ho dihirg toOk.aso ad,9eot - odrs IatC BEAMS, ETPC1EONo

"rao.tAn the t ..me .reo I Opr the om.rCh. to increose to .t, )Cenpre'ai MG-V~R4 EC
nt-1-1l-n'o I/pub a00/. Whn, tone 7o.....' co. 0" Inn Ohso cathode A AGP~,A~~VOtIEETON SlIM FOR 0-SEAM SUSTAINED EXCIVIER

5 nronithe formator-Itun derapp...pn 0 . 1ta /ub) ever CAItES

n""Io oP the cttoodo .o t ' !, P f~ n- 6- 7-tol)huto laorn N sn- e ,CA 906

oao'tO oga to . o elt a . ."oo' at oF~~r J I)paea'rlt . Vapot El Tatro . Vol. 14T. Po 3 IF. tZ2 (011978)
I .k.oo . ths ae o.t.I . . cn uHt tAo tieo'W0s~ o kr'.d of .1p1ro11 0 4n '51 Sorrbp uhIptn ha5npl,

onta -'t"' ron 0 1n)oo os- ot -- po-rat thoP tn- s- could .noe
t  

pP 1 ct-V end it

CaPORITTA.H 19fa AMCPICAo IN3lCFC la!,Fbl~~ p ~ a aol no 4e., 0
- oh,) tap .l Vt", 1-9-o t1pa that

F V-
0

Pnot Ele.rnGn 
0 

E'-'u Sevondora Eloat-n;

ELCIROMAE-NETOC FIELD GESERATISH) C'''a~I - Il't ALL -OCol tt WITH PtRMISSION

t~~0CINOF CAPACI1OE'SANt-P0D'ICED MECOSAUSS MAGNETIC FIELD WIlTH l
5
T7

COO. ~S Sont tAL 51tt"t.Oto CC4C 1L lI!pfI's tJ5 )

0nra G d Aple hain 9,1 40?o1.0O9-49k1099 oTTIA 0
4C StSo SOS LASEDS Rn RADIOACTIVE SOrISCE

Eo...... onnsTon the ondurt,a, of ihmo et ld ,,I I 0n

Vescotbed.~~~~~~~~~~~~~~~~ ien 5phe3. oguhoebo nouad1'3tavnOaran. n, -, 1t , An 0. 75-76 (0./1918)
o-neniol. Ino' h~t~e into' -or a

t

. too- tolsl a th t-delOar~, arpano d 4 ns
1

to por-oto. . tro-seerIs.a

boothem"Ill mnt.t pa I e "I'.o-a Fon I0-m- I'o.topn-~-non ,lA Rf,.

P-- . eaonds, 3 5Id-o I tolI m5a. Inopratta. Fiold '-'-.0:- 1W11F!1APlh) Lt PERMPISSION
"","non. Iai CaVn~n ~ ', Claus~

COPYRIGHT INC1) AMFPTICO4 INSTITUTE gan !Co. 0)ptt-LD AITH



(DANOTCSADINSTRUMENTATION) 1546

(ol .g.) )tacu, Eeical)"
AN INTERNATIONAL COMPARISON OP NIG VOLTAGE CAPACITOR CALIBRATIONS CATHODE- ANDS ANOIDE-INDUCED ELECTRICAL BREAKDOWN IN VACUUM

WE. Ando-n R. .S. .ai.0 .Ptre. end W.J.M. Moore I. Utnun
Pai )Burpe 'Stanad.Wsintn DC Cornell'"Uninersity, Ithice, NY 1Q850

A .n c V1 reo'. ( 6IT/IIA). Joural fAcol tedPhysis Al 38. No. .pp11 299-97 .......?Aaa~~~~~';' .a lit P-bll/TThprbescnirdoewher th breadow n tha our

The suitability of a _mrilyas a~.o oh do-nuu bra1o1.n1we-oniinsdtren hihtp
coapese-as.suloe. ih otog c;cn o rcs of br 1.oOi dominat The Critical anode oe est fora

in he .S A". aid Canoo 
T
e cteo. ten .rat.. end prsre . aictoeidce radw er esrdedthe ece.riental7t'fi

dvpn'ide.ce adtechnto stiltofecpitr wer eot wor cocred with eredictions from theory* 0
f hea.t

Ve oe-ec Ic, in hen btain prope Precautions. She cnnln.Aaalyssotheeprimnl result Itle toe

-eiih.'tws A.- found thot high noiltane c....citonca u.aconte cf soporotio , 'd : nn bette o elnrne6dw h he n

p s Tancitni 'aba1n;C1arsn-ig o oe hw tint there werefour dint,nct reons of"sepcin w
ranjarys i~inye-.nducit re' n on ctho.de-induced re.ics. and oncran t n~cvcf'ytewry- iriFirv~~
5
~ retionof both typos. S Rots

* rtr. -ot't'r cP, IAlt 7NTTUTE IF ELECTRICAL AND Pr,'coywrf aellpaeEetoe;AoeItae

oe A-Aze un tND r: 'rrost. u ejciCiiciPiirOvct

123.JL/~l1.COPRTIGHT 1967 V"[tyl tN I9S-,t,-E F StPHYSIC'- REPRINTED WIT
PEE"TISS Ir

C5) i v-Coot. CLCSINS; SWITCHES, OPENING)

V0'_TkGE- El.G -jPN ACIII ULECIRTRLCTERl RtH) t SPAPK DISCHARGES

~oty'o Scnn~on o 4 (P41NT197n8)r. C Colleo f twonsea. Singleton Park. Swensea. os
ni,,I iP1.o ...re .pd'ysc. V.1 tn c D-D1315,

inrii'.fo<.r~iO~ co.o>.r.nt 00 iigt o~ag, ighlt Cndft.. rcd co, eh -ro ete ! re tan iorsan fctern'i

e. ' e, oe nt cre iterOni us "o. t-ctet1ntthe .r.1 of cathoehotospots based or. the Phen..neoc and
n at a1 :, weith' .1:c.n>ou:/eofI e 21 n r t tht oren cnstie of onryntl EtA/no, en. are

'can acV ~r dccncror..roe te onocar-gV balance of those hot spt.iha niin eortr

ryt nna'.ton T -. i t~enc,.''ng iie29 olt nput es,, .t the bo.iinpin of the electroide materiel. At onuin is

e:.
t
'n.:Oj -utee- tent reut Aeon.t ar111t h...c-

P.~~c .. ~f. V:.:nr Tre cc-ate. Cor'ngCiroitnooro while ne lectiot chemica1 lefdects. IS Refs.
- 'ii.~~~~ry- 'N's IEEE. REP~~PI~l lOPESI Prinory Reywords:EeoreErin; eoHghCrntentel

laea prd; Diffuiion;SoeCag Effect
5ec.. dery Knouords: tiffosion Eno at 1On

1531 COItRIUHT: 1950 THE INSTITUTE OF PHYSICS
(EGYCONiVERSION, ELECTRICAL)

COMPTATD~a PRCEDPESFOR CHARACTERIZATION OF HIGH VOLTAGE SPARK 15
SOU RCEIS $JIITCHES.CONS

A.Nheie I. loel. D. Co.enen and J.P. Walters t(es la .ps, Mater..is)
knnesiy fWicosi.Madison. WI1 ETCTRIDE EROSION IN PULSED HIGH-CURRENT DISCHARGES

Apelloe cetrsoy Aol. 32. No;. 2. pp 224-238 (04/1978). 5.5. lelhin and' VtY. KiselenV
Methodstfor simpVulating high noltage sPork sources. are preened Ine IfLnn PowrIsiut.Mso

Completl becPatterns eacmuted gican the sourc paamtes Unt Physicnleehnicol Phonics, Vo. 1. Ho. 2 pp. 280-201(I/NAI
teato is acoo hdb he clulatio of canaior charging Eeioitland thortia results ar prsne reaing9I'rsted coItage asteI eet the cpoofthe hqgh-n-oltege eletrode croie to total eneroy p..sed throgh the ep. The authors

orensforner .A ea Ner ofbten n F is aciVed wheno ottoa in a 21 fomu afr the emount of 'materiel melted at the elctod
she cnmPetatlnss ere c.opared no the .eperimental reSults. 14 Refs. by ...ni. a plane healt oraa teeetod surfaenPrimar teuwords: Ser Souce Chagin Ctrotraain Siuain c-lcotin l ) en' eseiol band constant isthen. used to

Nuei ca Calulaion Capacto Votga Chagn N1 .t. the emount of naiteria e roded tot amlted. Co..oarison with
iaifroepo-inrt shows agreementS to be good ab-u a threshold current

COPYIG~ 197 SITET POEAPPIEDSPECRSGIPYdefind bc the outliors. V Refs.COPRIGT: 978SOM yf*OR PPLED PECROSOPYPrimoar, Enuords Electrode Erosion; Molten Mtetl; Threshold Current;
Hi gh Current

1532 Secondary Keywords : Capacitor barb Discharge ITDWT
ISWCITCES COSING) COPYRIGHT; 1966 AMEVICAN INSTITUTE OP PHYSICS. REPRITDWH
Ifucau Tubs) PEP'TISSION

A NEW DESIGN P0R A HION-VOLTAG'E DISCHA.RETUAE

L.C. Van Alt l)N..Vn0Oref Il and H-d Brtn11IU
Il Mssachunetto Institute of Teesnology. Cambridge. MA )SW1ITCNES. CLOSINI;.SWITCHES. IPNID(2) America Instit.ute Of Phonics. New Yorb. NY 1o l.e Sans. Maeils;DesSp.Mtras

PhsclRvew a.5,pp 158-159 102/,1931 . LECTRODE V APOUR JETS IN SPARE DISCNARGES
A eoeon is gic f tests with a high Voltage pulse faf. C.M. Condall end C0 Cr.g.s

,icole ad rugged desgn Th tuecnsists esohalY of a fitr nvrst o f Liecroo, Li UrKlS
cylainie etendr.g betee 9;'the ele:ctrodes and'evacuated'' to a -pes.re Scentroch' i.at. Vol 7 p. tlbN.1 1121954).
or -H-Am HI during Opeastin. V poteintial af 300210 cOlts cOvid be The choranteri stc of elecrode vapor jets a re reported.

maintained on a scntin of tuba 53 cmn. I pt of the fact that felocities of .rocagation. luminosity, cod to.tal ntena -re oth-otg a inualted by discharge ShrCa o aeo untore. A fro t he electrode era.. measrd uing a raing -- r.- spectrometer.
sinele clear-cot mechanics 7far th intiationof dieharge i ccnd crooclenrca.. as nd nd cathde jetwre alld for
(ideeendent offed currents) is giVC together with coorforic secral Voltagon. currents. ed electrode maeil. 1 4 Refs.
e-elena an"Idenc. on the basis chore -s proposed a method of Primary Keywords Electrode Erosio;Luminosity; metal Vapor jets;
1scening the eldctrodes to preuent breetidow, ond Carn Ua th 'cnt ce) Loon, deret ions

apoiclin f ecrney ighcotuectothe tube. IRof,. Secondary Knc...nrds, Froino Phoicoraphy; SpectroscopyPrimary Reywords -a T.u .lobe Unifor Field 300h uz Opertn C'iT); 94 CGIAI PRESSLD
VOitage; Rrab w ; Meuhd;iCm

COPYRIENT: 1913 AMERICAN PHYSICAL SOCIETY. REPRINTED WITH PERMISSION

IO!REAEEOW4 STUD I E%

IRREROGA STOIES pyCveTIN DPTHESPECTRUM lIN A SPARK DISCHARGE

AC ISO HZ) AND DC ELECTRICAL BREAKDOWN DP VACUUM SAPS AND WITH 5.,MPandelnt-am
VRIATION OP AIR PPESSUnE 15 THE codGE LE-9 - lE-2 T ORE U SING OFHC PIS Lebodoc Physics Instite The A.deadr of Scieces of VS. USSR
CopPER MCRL. tALUINUM1 . 1 .AN NIODIIM PARALLEL PLANAR ELECTRODES Moscow... ... "h8. Nac%.s on toHthSSetrciiaAh. Vol.ISe.2'11(/9N,University of Sheff1ield, Sheffield.U O(hi p:,Ar roo en a hy odoci hcr of th eacitation of
Janlof oPie Phsis Vol hA Ne 2. p. 627h636 C02/1975). Soertrai a Soa-Vehacnol. The chanel ispodue naradi
Breakdown potetial ofvaum gaps are measured er a wide range onltyivae.consit-in mm I of 6-icolyV on dl nirgen. Ion

of ai rsuaaigboth direct and aleItin "5 z) applied derit in ir anorgoiso rely 3.8 ter.- Ion end eletro t 4nrtorear
aeltage an mlnn etdfeeteetreda mtorits. Th crce-i lin aga et0 %l t-Id l.deree cntigrade 7 Refs.*

eesun '5cne n h rneOPN- E- or o DC ad NPI - Pr i P.. nr..o.t.io Soectrun Shork Wue. Dischargeo-Arc
dSE'?-ITo for AC applied nIlag,. Oi9C.opye.nikl aecoidan. Tronsitin Action
and ni_ bn.are weed to fahiate the electrodesI is fond thee Y Seone 95 R C.ed, Igootrocncy

th etAC breabdoan" colage IS usu.11ln h'-gher then the OC noltege COPIUI T 959 PERc.IPES
fore ng letrode seParet ion and a f iced ocs prs UrUder

cer4-i1 cnndnies considera ble ipr--emat in the insula:ting.."-d n 160property of the gcan b oband is smisecun. hieroen ii IEEAKOOWN STUDIEG; INSULATIGN, MATERIAL)
the breadown natage of the gao is coosidereble end cam rech.op.o (Surace tlshnEeECTeRid
12, in sor ease .*r higher beoahdown Voltae is attributedht.tote sEW DATA ONl THE CREEP DISCHARGE AT THE SURFACE OFAIELCTI
incIreased worb, function of the ntlgsad%.orbate system. Al Pos , 5.Dcse A. * oa r ew..ci- A. Wojewo.dlca E. Zuhoa.shi end J.

Pressue.; Breakdown Aeltago a. saeM .... J Ph"s. I. Ve. a. No 4 noLlS-LIa 17/197,51,
Eo-eTRINI 1N75 AMERICAN INSTITUTE OF PHY 'VCS. EPPRITED WITH D-ieltr c sampleas -imrsd in an in teans el.ectric field eithibit

PE1R*1IS SITN creo disoharg in the go, near the dipletiic surface. The authors
ore "ast mesu :,iet, of th'encergy spectra of ering fild it th
Ceask ealuen en the order tf 110E1 V/en and a freVguecy f-fSI Ha.-
Organ.c glass end *11 seinel asp ;-c we ueda samiples. High enrgyV
Vichoro . r fou.. nd o ocur. II Rosm

Prim-ic Recuords: Crop Dicare Hgh EnorCy Discharge; Linhtonbeng

gr.ttI



1561 (ULSE GENERATORS; PULSE GENERATORS; POWER CGDITIGNINO)
(BEKWNDw STUDIES) (Marx: LC. Pulse Forming Networ.)1(Solid, Electni callI THE POWER BEIN THE PULSE

ON TIdE THEORY OP ELECTRON MULTIPLICATION IN CRYSTALS NT 1..so

Carnegie Mellon31Uninersity. Pittsburgh PA 15215 Maxel ab In. Sa D0i, CA 92120
Rh auhr.xatg, lcto utpiaini srn hs sattora on the design ad operation of Marx

higehion t rsolnglct gootos. L-C generator, and psI,, rogntors(PM o
with nn Polo' lAttix -Pl'o Pulsad gas laes Man y .ei desig prametero motn to

onrations 4re Se, Stop important is alo~nutP-cti-ns. The. l yyiain are diouo. aogwt partioula' plem" aea.
nmcool. irnrcinapV ond i

0
rn 5 t on Hip Pha auIo stese ht h ppiato ngne should intarfa.e

I~cosl withjn then dosioner"g to avoid Potential P-oblems with thes

p -:i"1l. 2) Res Primary teywnrds; Ma-p Gmrtr Buman L-C Gnrtr us
Primar IeK ,rds: Eloytron. %alhl-ptmos;,Non-polar Cuonlinog; origNtrb EpnConieaios un

Stanic Spniycu t.ios Imor loia -anstornor
Seconmry Eeiywoyds: 1-t SpuCi n.... Polo- Crystal; No-la Crys~tals Secodar mwrds aercd
CTP" RIIIC 1949 API FRCA R76I§U lo0n Tlc:~ .T OPTALPuTING COMPANY

(PRO6TICLE SEAMS. IOR) )DN1AiGNOSTICS 440 INSTRUMENTATION)

o n ' I V F P V I W 0 1 H E A V Y I O N F U S I O N P R O G PA M E R U .S .A . iDsp l o a I - N T F O M U S E G N R T O O T O

;y,. B.uL-75
0  

I>52.1 Svothapii Electric Authrit n' Ucenlnd Brsbno Sonamf.
s..:4on :St ZH't Ni-,; Lc r .. oQueensland, St LuCia . ...nn sd A"ntrailaNiIS 'c~:TF Tii--y I;, rcur Aora-ton AnL (v 1os.Vo. r'A-r. No. N,

(c pr It orods 5oe wo sp
0
avyOrn Fosion Progran

tipuon 0--i-io Fun-- on rncpo tifus yr ~l thec nt..- -nr-ar

Pr-y tacrdn: HIs- 'on; tpyole-atp- S ystemsin utcr Plans exUiprunt. Facilta fo . yrnt on waxe lm contro m. x 0 . o.tirooded.~~~ PItpoa aeto isPaid 
t
o yro~lem arising finnScnh riis ecl libly to occ- in the high, cortege l.aratory

asoironnost. 2 R" nOttAOWvTUlS Primary Keywords. I1H1,nClok; 3E) V Eutot Pulse; 'It Components;
VOPRRIGWN STGIS liss Itol Hig No"ise Emoviromont

RtctarEtIGED PRACTICE PER LIGHTNING SIMUVLATION ANO TESTING TECHNIQSS CPIPT 19)8 IEEE. REP ItTET .ITH PERMISION
Edt A I R CRAT

2.Philipott s 7
CuaiiL. Abimgdon. OfordehrV 1576 (USEGNRAOS

UKOEC Repyrt N.CIM - R 163 (l05'1977). TBlunleix Lime)
A - .b l 'tYoN07LM 163HIGH AVERAGE POWER PULSES DESIGN POR COPPER HALIDE LASER SYSTEMSCul1er. Labaratory, Abingdon Oxoahie .M. Stationery 2.1 . Pack. CS tic OD. PFldra and L.A.Wae

Offi~ce West% 1.gheus Reeac en leomtCner Pitburgh PA
This gaPer is designed as a guidle to Simulating lightning effects TheR~o. Reve Of .crtfch rInstrueots al. n. N.p07IN

em aircraft The crobahle characteristics of lightning ore presen.ted. p, 7
along with Porame ter ranges for duration1 0a stroke,. and total .nr. A circuit using two thyr-t-,m is describedw wich Provides

Idgefrmsar gicnfors'ultig he tfctsofligtnng trli atrtig polrity highcurrent pleataneretiti'. rat.
aiprftnoe netser Ostrswihthe most depating w fotrms up.t 20 1t.sial o operatingoxprhldlaes Te

iniae .5. tad h.,.sa.dPrimary teyword,! Lightning Smlton; Currnt Rags Durotion; It'rcuts ar h m difcto of a Rn ncn iguain r. wI twog
in1 olan _ Wanfrs S .oclteo oaroln efc when usedi-th reeI chagin..R

Secondary ywor.ds: ArrftTng trioig the tytrnaeotilyhecrnt isreeredo
CIPiIRd5H) lofT Kc ATOM11 IC nRG aIT)OGRITY ltreo015,wih trot" reduce ep aahrtic effects

and pctnid, the laser tu ba operating Ilifletin. The cirui pan
1564 Ucicr' _: to ,i' W1 avrag power at 15 Nta Aas
DOIAGOSTICS AND INSTRUMENTATON) nr Kovuords: Rippler'Palso Generator;'Aluslein Line; Reso.nnt
'Curre.nt) Charging; Thvratrpn, Ron-rated

SHUNTS AND INDUCTORS PER SURGE-CURRENT MEASUREMENTS COPcRl"Ttt 1977 A MFRI C AN INSTITUTE IF PHTSI 1CS . REPRINTED WITH
Pa.rk. J11, PERMTISS10iI
JurNal Uf Research Of The Nat inal Bureau Of Standards. Vol. 59. pp
191-212 ( 09/1947 .
ithe sp,ae reIrements that mustbe fulf.iled by a s.,hunts 15923
iended 1n be usd in swroeorret mauentoreslined. A (ENLOR STOEVE. CAPACITIVE ENERGY STORAGE. CAPACITIVE; PARTICLE

tubvler sht with Iooa ..ena .lot that meets these.Aj EI.Ed'RO
requi rets is dascribed. rnd factors affecting it, dosi'0r are (C ycucior, Systens; Genera tion)
discussed- A thenratill derivation 00 the 'nki effect' in this type MAG-4ETICLL I , I TIUAED AI ItIOUCT ItELT CHAR GED CAPACITOR PIE THE
oshunt at high freoerce isgvnt n fEoaencs h OAtTT OFGIuOL PTETIL

advantages of using a mxteal inductor fo opiiin silloern of . Wiistnrborg
t he rate of.change of current goring a ucrge are outlined, and Inieerry of Slepade System, Reno.i NO 09517aseveral type of mrutual indoctor daceoa esecaly fyr this napCiyioVl 21B. No .Pp 173-I9S (3/1924).

mreea dsrbed. Theore.tical den ations. goe in tho To. authoRr dstribus a coaxial cpaecitor which could be charged So
oppendices, indicate that tho c.,ocertr -uc uuliruyr a cuvnt - -p yRix emlc Inp nuatobtn
described in this paper Ia oua om~sr thn Yihfeimy cgoout r. hc edd It pun be charged1 rductie adwe
copmnt of a ccrn urgae op 1.0 ..Ja'Is, pit less tho_ id i caod produce an intenise electron hos Scliolasg r

Percent -ror. Severa shunts ant mutual iducito . .The des:ql _nn cniicd "' t a ax- tourdn a machi no .eo mtr in sie. The
decie sti ae eect-ruc (p for eI *,. t he hioh vo It age d1on -bhle, "cnrount ee in chonig a ppar supply ar also

laoat at thN aIpa Rra u . Standards Their Iocl diecussd. 12 Nufs.
docItiom end oslogas hu.i rs ts obtoind with them are Primar, cywprds; o-oidal Capacitor; Very High Voltage; Very Nigh

includadi. 7 Reafs. Et igyV; MognoIRt~c InnSula t ion; Inductine Chatimg
Primary teriwrds; Pus Corent Iht Cuirl Trnt 9a;74 Ertco o SOCIETA ITALIAVA Dl FMSC A

In "ucta. uco Shnt Tehnie Coce..'
Mea surement

1590
2565 

(ENESOT CONVERSION. ELECTRICRL;,INSOLATOON.' MAGNET IC)(LightDNig SUIS MYC-TEICA INSULATED TRRAHSFOROER FOR ATTAINI NG ULTRAHIGH VOLTAGES
SIMULATION OP LIGHTNING STRIKES TO AIRCRAPT F. Wintorbora

T.E Jame ndJ PIlot Uiomrsitc of Nenda Systen. LeVea.N099

duIha L b Abigdo. lp)fordshir", UK The ReiwU cetfcIsrnets Vo.N. . 12. pp 1756-16
OkAEA Report No. CM-WIll (05/1971). (21)1

Ciiebiy CMEIIAhigh votg It. esere In w1hich ahigh magnetic field Insidea
Cilyan Lahoratnry. Abingdon Rerhehire. N.M. Stationery had-ca nuasagisbradw isppod.Temntc

The authors report on a feasibility, Study of lghtning teSting of scrnnctr.Voltages up to IE9 V may beetinbew t wc
airrat. dtaieddacrilin o te rohhl prateristi of ystnm 0 r.ntifi r using hig magntic fields non ranform the end

L:.ght-ng is crre'atd. lniix with neol afet narna ~ oi~ rmA. to C. Top energoy outputfat the tearminal pf the
dosits of e pine saeo or renurpa to scn'ulonnu,., ta,.crdryi cpis ca s:,eitayadi t he omo ihra lcrno
I1ghinno Stroke in connider. i soya tarp, wih attention q- ,i inbean through.tho us othe fipod eISo proes Potential

swept, etr.hes, and%' p .otat cureti- rrdaasrhn R,,s .-i n ties ma-i orders of' magnitude large (h:'T 'ir nnontioNa
Primar Veywodr; Liohtriso Simvliian;r (ighningo Wxoeforns; figh aoyuer creu ftotorias, 12) use"in oontrlaa thrmcmuclear,

.ntga -aa~r ccorotor .inia donices and (31 Portinucus pumPing of Power fu laes The
Vnoltli O. the yte wilcaoard upon depressing the breaow

TCedr P e.wIrd i U Aiorat E aERG; ATOoR uat o c edioi at the direction of the high magnetic fielde.tii S Ra,
Primac KauwnAN HioN Voltage Trnfmr;.1 Manei Inuain lEj

Output. Eheum. tGecis Io Ream Gelain
COIPI~rT 1970 aPFRICAN INSTITUTE GF PHYSICS, REPRINTED WITH

FEl IT 157ION



* 1lAO 1659

(BREAKDOWN STUDIES) (BREAKDOWN STUDIES)
IVacuum, Electrscall (Vacuum. Electrical)

ELECTRICAL BREAKDOWN AT VERY LOW GAS PRESSURES ELECTRICAI BREAKDOWN BETWEEN METAL ELECTRODES ON HIGH VACUUM. 0. THEORY
J. Leech F.M. Charconnier. C.J. Bennette and L.W. Swanson
Sucen Mary College. London. UK Field Emi,,on Corp. Mctinoill.. OR 94i2t
British Journal Of Aplied Physics, Vol. 6,. pp 117-019 103/19., Journal Of Applied Physics, Vol. 38. No. 2. pp A27-A33 102/1967).

Gas discharge phenomesa at the prescore, USed in erticle A theoretic.A description of electrical broa.down across narrow
accelerators dffer, in ganral. fr.. those encountered in the normal gaps in high vacau is presented under conditions for which surfacedischarg, sinc thy occur at the Prossures for hlch t he rea fre cenies k function., gap .emty and cathode surIace

path, of the gas particles are comparable with th e d mensionse nf the roughn ss are well defm d. Two basic n titng mechanisms aoe
OFrts.I is th puros oibsne eamiriv, in to'.. of con.,dered: (1) thermal Processes rnito:,odt both the :,,.de and the

atomic collision data, two problems rn in coosention with such cathode by the prelrkdo.wn ield-enitted electron current, and (12)

low pres-r discharges The flrst problem concerns the validity of a mechanical processes resulting fron ield of one of the electrode
proposed nteroretotinn of an observed breakdown anomaly, the second surfaces under the action of electrostatic stress Produced by theis to eotim~nte at what pressure brogd n would occur if it were duo electri field in the gap. In the Case of thermal breacdcun
solely to ozing co.isinns in the body of the gas. A Refs. init;ation, there ecists a boundary between an anode and a

Pr ry Keouords: Lo, resure; Long Moon Free Path; Electron cothode-ivitiated arc which can be enpressed is terms of the factor
Scattering; Peschen Corve Departure gonn hy whch the gross field in the gap is enhanced at the tip Af

COPYRIGHT: 1953 THE INSTITUTE OF PHYSICS, REPRINTED WITH PERMISSION microscop, cothove protrusions. Solution of the heat conduction
eatiatn i s given for the general cane of DC or pulse ga uhitoes. .
ThIs buds to a distinction betwoen tnraa ranges of Poise duration.
a622 nTd for each region, a simple analyt cal epress"no is givrn for the

(PARTICLE BEAMS. ELECTRON) bousoary vlu ganna/scb O/ 0i:ch sepuratoe cathode- and
(Gene-otio- node-ntatod breokdown. Boned 0

; 
the ccnsiferations presented

PULSE ELECTRON ACCELERATOR TO EXCITE LARGE GAS VOLUMES he-e, Some eeCt: vol !imitetions of seosral electrode sater elm are
E.M. Kovalchuk, V.A. Lavrinovich. V.I. Manylov, G.A. Mesyets and A.M. given. 2? Hots.

Rybalov Priry Eevwo'd , Narrow 000; Several Electrode Materials: Several
Academy Of Sciences of the USSR, Teo, USSR Cenetres; J4ne ue Siroce ROughnnss; Field
Instruments And Ecerimertal Techniques. Vol. 1I. Np. 6. op 1731-17S3 C- ssc Thai-- I c.nes. Clectrosotic Stress;

112,19761. 
0
lc-trcaecrt o.; Theory

Trans. F.v Pribory i Tethika Ek3perimenta .6, 125-127 COPYRIGHT: 1967 AMERICuN INS-ItUTE or PhYSICS, REPRINTED WITH
rtocemde -Gacenbar 199t ) PERMcbISSl

The descriP+ion and ccaracte-:otics of pm electron accelerator to
eroduce vreioiatin in the actiun o1u-e of s CU /sb 2' loser are
Prese.ted. The out window of the acce ,,ytr in SI n 5)0 cm, the 167T
dacsity of the dervd elo.t-en bea is 2 . fr a E--scULATION MAGNETIC)
id.e cu-aton and 30-k elect-on energy. I Reds.
naery teyuoin: E-boom "o aion; alo EmIson Diode; Lou Current MAGNETIC INSULATION AND MICROWAVE GENERATION

7ansity; Large Ama Dito.; Pu(-e Generator E. Ott and R.t. LovelaceCPYRIHT: loft PLEA-M PRESS. REFTINTEG W'T P GptiStroN Cornell UniverIity, Ithaca, NYApplied Physics Lettere. Vol. 27. No. 7, pp STE-SOD Ilt/IA7SI.
A relativistic self-consistent etulibriwo is found for the

1629 magnetic insulation of a diode for conditions where the voltage rise
IMPULSE GENERATOR SPECTRUM AMPLITUDE MEASUREMENT TECHNIQUES time is long compared to the cyclotron Period. Instability of the

J.R. Andrews magnetic insulation equlibrium ray allow high-power Pulsed microwaveNJ.ioR. l Bur," Of Standard, Washington, DC gevera
t
ion in magnetronlike configuratons. I eafs.

Natinal reau o t ao76), mPrinry cywords Hgh Voltage Diode; Magnetic Insulation
Avrilabiliy: P 6 328/6T Instabilities; Pulsed Microwave Generation;

NT S M.gnetron-ike Configurations

Various techniques that have been used to calibrate ispulse COPYRIGHT: 1973 AMERICAN INSTITUTE IF PHYSICS, REPRINTED WITH
generators nd to measure spectrum amplitude ear surveyed, A summary PERMISSION
of eperiments comparing the carioun technioues is included. The ABS
seasurement Service for calibrating impulse generators is described. 16S3

Prteary Keywords: Pulse Generators; Spectrum Anayrs; Calibrating; I B
Radiometers; OsoilLosopos; Electromagnetic (PARTICLE BEAMS. 1ON4
Interference; Fourier Transformation; Measureman t Generation P

Secondary Reywords: Reprints; Spectrum Amplitude; Fast Fourer PROGRESS IN INTENSE PULSED ION SOURCES
Transform; NTISCOMNBS S. Humhri- Jr.

Distribution Restriction: PUB. IN IEEE TRANS. INSTRUM. MEAS. IM-25, NM Cornell Uciversityi Ithica. NY hiGINP380-8q DE 76.Journal Of Vacuom Science Woo Techvology, tel. 12. No. A. pp lD2td107
Piiii-305 DEC 6t. 12/19701.

The authors consider the refleo triode as a source of ion beams.
1645 The possibility of metic insulation, foil anodes. and virtual
(PULSE GENERATORS) cathodes are discusSed along with the effect em production
llualein Lines) efficiency. General enperinen ts performed at Cornell on ion beam
HIGH-VOLTAGE PULSE GENERATOR FOR THE TWO-METER STREAMER CHAMBER IF THE Profuction e-o reported. 23 Refs.

JIMR Primary liforde: Refleo Triode. oil Anode; Virtual Cathode; Magnetic
N.S. Olagoleva. 9.D. Volodin, Yu. Lukstin'sh, MI. Koolop, Yu.A. Ivsulation. nigh Eaficienoy

Rarahaoin. P.S. Keenetmee, A.T. Matywohin. VT. Matvushin. AS. FaA. COPYRIGHT: 197 THE AMERICAN VACUUM SOCIETI
M.S. Rudeno., V.I. Seat mn., V.I. Tsvete. HA. Shetan., E.A.
Shevchenkh and A.F. Ydin

JaNt lostitote Of Nuclear Research. Dubsa, USSR
Instruents And Experimental Techniques, el. lB. Ho. 5, pp INSV-1439 1686
(10/197S). (BREAKDOWN STUDIES)

Trans. From: Pribory i Tekhnika Ekbperimenta 5, 99-100 Vcfueum Electricall
ISeptember-Octeber 1973) ELECTRICAl HREDOWN BETWEEN METAl ELECTRODES IN HIGH VACUUM. I.

A Bluslein generator with a pulse length which is controllable by EXPERIMENTAL
changing the middle cylinder of the shaping line is described. )he CJ. Beonette, LW. SWanson and F.M. Charbonni,
mtching load of the generator mc 3 ohm; the amplitude inst.bility Field Emissioc Cor, McMinnvlle, OR 9712
of the output pulse is -c 1-1.5X. The generator is tested jontly JDurnal Of Applied Physics. Vol. GB, Ho. 2, pp AS-640 (2/1971.)
with a working streamer chamber which has two gaps of 30 cm each for Bperimeots were performed in order to test the validity of the
an output pulse length of 30.1 and 15.5 ospo. Ecoeriaeal results theory outlined in I. Significant theoretical parameters varied
obtained during the course of development nd testinp were presanted. evorimentllv included electrode material, electrode geometry, end
S Ras. Applied voltage pulse Ienoth. Electrode materials chosen included W.

Primary Keywords: Pulse Generators; Blumlein Line; Variable Pulse Mc, Cu. and Al. Dap spanings varied from a fee tenths to a few
Duration; IS Ohs Impedance: Prfornc Tent ".cuandthn oF a centimeter at gap voltages up to 3D kV applied

COPYRIGHT: 1973 PLENUM PRESS. RE-RINTED WITH PERMISSION either continuously or in single pulses of 1 to 100 microsecond
ouration For all electrode materials except Al, thermal processes
Are thu primary initiation meuhuniso, and ePerimnt.l obgerrationo

1632 Agree with t theoretical predictions of I. With elentrede materials
PRESENT CAPRBILITIES OF THE 4BS AUTOMATIC PULSE MEASUREMENT SYSTEM of low tensile strength such as Al. the orimary cause of electrical

W.L, ans Greadon is due to the electrostatic stress produced by the high
National Bureau of Standards, Washington. DC electric fIeld. 4 Refs.
Final rest. t01/IN7AT. Primary Keyords Several Electrode Materials; Several Electrode
AvaiLebiLity: PB-A2 3SI/DST Geometries; Impulse Voltage; dariable Pulse Length

NTIS COPYRIOHT 1967 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
In 1972, HOS bagan development of as Automati Puae Measurement PERMISSIN

System (APMS) consistin niay of a minicomputer-controlled
wide-band sampling oscilloscope. The ob].ctive of the work was to
produce a fast general purpose Pulse waveform acocimition and 1692
proce sing instrument with spectral caoaiblty in the froency range ;SWITCHES. OPENING)
dc-lA 0Hz. The purpose of this paper I5 to reort the high(lht. of TElectr.ntatic Confinement)
work done en the APMS fro early 1975 to present. 1he seosurenent A 5IAPiE HIGH-VOLTAGE OPENING SWITCH USING SPOILED ELECTROSTATIC
applications o

f 
the APMS sea consist of both publicly offered CONFINEMENT

Calibration services end in-house evpc-iievtal measurements. In the I. Aleff and F. Dyer
first ~ategory, ealibration services er* available for the follo ing Uvvr-s of Tennessee, Knosoille, TX 37916
physical pareseters IaS Impulse generator spectrum ampitude; It, IEEE Transactions On Plosac Science, VOl. PS-S. No. 1, pp 1.(19/INB0).
Wide-bond noaxial attenuation/gnin; (n) Pulse gecerator transition We he itiated ad sustained a olasna discharge at pressures
tie. Still In the eaperiwental stage are measram.sts involving weI below the Ponchen minimum by trappig electrons in orbits around
reflection ceefficient and impedance, group delay, pulse distortion, ! pos Itvely ciarged wire. Sooiling the traping process terminates
and wide-bang antenna characteristics, the discharge and opens the circuit in spite nf high voltage applied.

Primary Keeworas: Pulse Analyzers; Automation. Oscilloscopes; Pulse 5 Rats.
Generators; Meesurement Prisaro Keywords: Opening Switch; Belso Peechem Minius; Charged Wire;

Secondary Kevwnrds: Reprints; Spectrum Amplitude; RTtICON5S Electron Coofinement Ground Wire; Gisoharged Wire;
Distribution Restriction: PUB. IN 1EE TRetS INSTOUM MEAt IM-25, N4 Electron Diffusion

P34-3O DEC 76. C0PYRICHT: 190B IEEE. RErRIOTED WITH PERMISSION

(PULSE ARHERATtPS)
( Syntems)I

tWO TANDEM PULSE GENERATORS PROVIDE WAVEFORM FLEXIBILITY
S. Jecobsnr
Caebr ElectronIcs Inc. Stamford, CT 0A90
Electronics. Vol. 49, Ho. II S 11-119 tO/176).

The author proposes cethods for Producing complicated waveforms
using two pulse generators connected in seIe vara1lel or tandem.
Problems end possniiltres for mach set un are discuosd. I Nefs

Pn+eory Reywords Bovbec~
~ 
Pcio; SImple Arrangement. Tandem
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(BREAKDOWN STUDIES) (B'EAKOOWN STUDIES)
(Vacuum. Eleutricl) (Vacu. Electrical)

ELECTRICAL BREAKDOWN UNDER VACUUM CAUSED BY EVAPORATION AT THE ANODE MECHANISM OF DC ELECTRICAL BREAKDOWN BETWEEN EXTENDED ELECTRODES IN
IN. Slivkoc VACUUM
Soviet Physics-Technical Physics. Vo1. 13, No. B. pp 1131-1132 D K.C ving os d M A B lndD

J0/96) ene ' OUa RuserFh and DevelpI n Canr." Pittsburgh PA

Trans. Fron Zhornel Tskhnicheskoi Fizihi if. I38-13d7 (August RAS) laurel Of Appled Physics. Vol. 42. No. 8. pp S089-07 (07/1N71).
Vacuum insuletion works with strong electric fields K. o such A dsscrTction is given of vacuum breakdown between eotended copper

discharges hooe oery high E/n. where n is vapor density. Under these electron n DC electric yields in Estms of Eke relevant
osnditiocs. the electron energy is deternined smiy by the Potentel etomin-collision PrOCesses. The theory is based on e model involving
difference through which the electron has paned, not by E/n. The auslenche ampnlfication of current in electrode vapor genereted by
nunber of ionizing collisions increases ith n, end the electron the evectratlon of an anode macropertinle during its transit to theenergy Gon reachesa we ouch tht the ionization crass-section cothvde. Culcultions are presented of the dViraics. heating, end

sigm/iu n/ fells as the energy increes further. The gis discharge evanorat. n of the ranroparticle leading to the producEton of tho
is theie'one most lively te a se in a coparatively small olume vapor medium in the intereectroda gop. The inferred copper ve ar
a rectly at the anode . whre n is large. In this .per, this process density distribution accocnts cAiat~tatinelo for Kno absorption nf
15 conned with toner secondary processes prevously considered by resonance radiation measured un% prier to corrent anlfIaetnon in
other 3crern. I Refs. the gap. Colculations of elect-on acelenche multiplicatien in the

Primary Keywords: Parallel-plane Electrode,; High Eln; high Electron vapor load to predictions o d-oakoun conditions in agreenent wth

Energy; Smell Discharge Volume: Theory our observnions. he predicted sill of the anode aeroo-rtcle wuch
COPYRIGHT 1969 AMERICA HNSTInU'E OF MfYIfS, KEPRINTED WITH initiates breAodwn i, on the average, of thE order of imcron in

PEPMISSIOI dia-tr IS Roan.
Prnar vewords Copoer Electrodes: totended Electrorns: Dc

Breavdowu; Atonic-cullsioo P-oven; lhevy
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INSULA'ION, VACUUM) PFMlSs:I7
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PREVENTION OF ELECTRICAL BREAKDOWN IN SPACECRAFT 1729
PW. Paul and D.R. hurroubr;dge (ISULATION, MAGNETIC)
Goddard Sole Flight Center, Oreenbelt, MD
IEEE Trcnsantions COn Electrical Insulation. Vol. EI6, No. . Pp 09 THE CONCEPT OF MAGHEIC INSULATION

114-123 09/1971). F. Wioterburg
The methods for arevanLing electrical breakdown problems in space University of Nevada System. Los Vegas, NV A9109

flight are discuo.ad Th t achninues that v beam evolved by The Rview wU' Scentific Instruments. Vol. 43. No. 5 pp 81-&S

saoe-al suncesful vsers of high-voltage systens in space ar given (05/19721.
in conside-ble detvat . The fundanental elerents are the avoidance of i. a reply to a recent Note by Hirsch {Rey. Sci. Instrum. N2, 1371
higo elevuric fields avd the enodoce of Fnti.al ges crensures. 1197111. the naval conditions for tie feusiab~lty of magnetic
selection n' naterIs. scru.ulous cleenno . gond nevhanicel doion, field insulation are eresented. These conditions are guite similar to
solid ptng e or olate nentino, end freoent nesting are the maor those to be setisfied fv' the msonetic coofinee.t of as elec.ro
steps to success. I Refs. civud. S Refs.

P mary Keywords: Vacuum seolation; Cleanlinese: Mechanical Desion: Primary Keywcrdn; Feasibility; Simple Geometry; Dust Particles
Genretricel Ponsiderations, Varying Ges Pressure COPYRIGVHT: IN THE AMEICUN INSTITUTE OF PHYSICS. REPRINTED WITH

COPYRIGHT: 1971 IEEE. REPRINTED WITH PERMISSION PERMISSION

1715
CINSULATION, MAGNETIC; ENERGY STORAGE, CAPACITIVE) (1736
t; Capacitrs E-,ov SWICH SOENIN)

aAci ME) T OGAVOLT POTENTIALS BY MAGNETIC INSULATION COMMENTS ON THE LIQUID-METAL MODEL FOR THE CALCULATED ELECTRICAL

P. WinterbfMg RESISTIVITY OF AN EXPLODING COPPER WIRE
Unsinersity of Nevada System. Rena, NV ANSI7?J renil ndN ~e
Nature. Vgl. 246. Hg. 9431. pp 299-300 (11/1N73). ArJ- Israel

The avthor presents a design for a toroidal machine ahich can be hrsu Lnirs, RVo att maN. Is1rael -17(/1970.
charged inductively :p to one gigavolt. Magnetic insulation keeps the a i . ol I. No D n hlue OS/1N701d
inner conductor separated from the outer conductor. Application of narfute th reseted an tho us ro . lu aod.e

in. vureutico* there i ,t of an ..olo.d ing wire, calula:tions done
the machine to COrotrlled fusion and cllective ion acceleration is by the outurn thon such as an order of magnitude difference

discuse e d. 6 I i d tbetween lnuid-ne'ol model predictions and enperimental data. 6 Refs.
Primary K.rd: e Insulation; Toroidal apcitor; Very HK ds dng . Liud-etl Psedootental;

Vctege -b Chorge Dintribvtion: Calculation
COPYRIGHT: 1973 MACMILNAN JOURNALS LTD. COPIRIIMt4 1970 AMCPICA PHYSICAL SOCIETY

17 26 174 1
(SJWITCHES, OPENING) (BRERKOTWN STUDIES)
(Ecolosios Fuses) (F oioi-g Wres)
NETWORK FOR FAST COMMUTATION OF LARGE CURRENTS IN AN INDUCTIVE STORAE EXP.ODING WIRE PARTICLE SIZE BY LIGHT SCATTERING MEASUREMENT

DEVICE F N Waeer And D.D Shear

V.. artyukh. L.G. Lisenko end S.A. Smirna. Army Anament Research and Development Commend. Aberdeen Prooing Ground.
Academy of ociences of the Ukrainian Sf. Rhar'koo, USSR MO IOnC "
Instruments And E Iperimestel Techniques, Hol. 1S. No. 1. pp 1 -131 No. BE:-R-O0,T. OAo - 06/73 AR).

102/1972). Availability; AD-ASS 710
Trans. Fro: Pribory i Tkhnike Eksperimenta 1, 119-20 NTIS

(Jinuary-February 1972) The reddish color seen in photographs of opaloding copper wires
A network for tomnutting e Icurrent of up to 25 kA by means of an was assumed to be due in port to the scattering of the blue and green

explodieg wire is described. The insTant of commutation is avelecgthn of the hE mercury Lamp used. Accordingly, ths
establisted with an accuracy of en to i e" ths of a microsecond and is scattred light was used to iecure narticle sias by the dissymmetry
iodseendsnm of the wire cross section and of the magnitude of the iethod. The average value of the predominant particle dimension wan
compensated current. N Refs. % r to be tine decendent ith a nalue of 1200 A occurring .6 usec

Primary Keywords: Eaploding Wire, Inductive Enegy Storage; Switch before tSP coltoap peak. tAuthor)
Synten; Trigoerud Opening 5itvh Praa-y Reiwords Loolodine Wiren Vaporiztion: Rayleigh

COPYRIGHT: 1972 PLENUM PRESS, REPRINTED WITH PLRMISSION Scotterir _Partic) Siam: Mathematical Analysis:
hig- saeed Photography; Voltage; Optical Instroments
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ISWITCHES. OPENING) 1741
(ThyretrOns, Electricel) (BFAKiON STUDIES)

MECHANISM FOR NANOSECOND GRID CUTOFF OF HIGH-CURRENT DISCHARGES qrnAo W1res)
1.I. Babalemnik IEPLSIEN OF BARE AND INSULATED COPPER WIRES
Soviet Journal Rf Plasma Physics. Vol. 6 No. I. p 9-121 (02/190). U.K. that and I B Jordan
Teens. From; Fi-. Pleyny 6. 206-210 ijanary-Febroary *VvD) Fa.a] Unicernity, Vvehon. Canada

Dischaga currents of hurdreds of moeres can be cut off ia - few Journal 1T Arched Physics, Vol. 42, No. 2. pp R09-81 (02/1971).
nareseconds Py a grin in a thyaion w-th Ioff device et a-, age 0 Hefs.
correnk densities up to eprocimacley loll A/so.cm through the Primon

V 
Keywords Bare And Insulated; Condenser Bank Discharge;

grid). The density of the hydrvgen Pl sna snear the grid just before Insulation Effects: Kantribe Current: Restrike

cutoff is estimaed to reech II cm/sup -I. Th. nogotioe potential blot: Loplosmon Zones In Voltage Length Plane

applied to the grid by the cutoff deanes i 1-2 4V d.n 'ng the CitOff. COPYRIGHT: 1971 THF AMFRICAN !NSTITUTE OF PRYSICS. REPRINTED WITH
The affectio range. enen at these high grid noteutiolo. is much PFPMSS5IDN
smaller than the grid call n a plasma of this density, so that the

cutoff nnnet be attributed to the effect o h g .d ponential on 745
the discharge. N Refs. W

Primary Keywords Thvratron; Grid Strontune. Curr
e
nt C

u
toff, Discharge IBEAdON S EUDIES: s SWIES, EHINC)

Contract'on Nanoer 1 -COPPER RESITIVITY
COPYRIGHT; 1911 AMEICN ISTITU

T
i 01 PHSICS. PFinIOtED WI' LIV-YU.CDIPEd A.GREISIVT

PERME55,34 AFCR. Redford. MA 0171a
iv~ii.at Poview Lotte-s. Vol. 23, No. 6. p OON-T90 (IA/lIEN).

ticeuthorn cresen
t 

000cr nsts don measuring lioid copper
ronistiito arnd oalcmlatics dune using both a classical plasma

rc-noch ld Z-n's theory of resistivity of linuid metal. The
1,1, J nirerach feled to ddeouetely eonlain the eoperimntel

ronuls. while cose .gneenent .es fond using Zimnis theory with a

,tructure fortor based on the hadsphere macel. 7 Ref.
Pnnv Cu oniis : Loid Cooper; Resistivity; Degenerate Electron Gas;

7.mnn*5 Theory
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n'ci1.ng Wre

pr"tl'RE OF THE RESTRIKE CHANNELS OF EXPLODING WIRES
I Luadnt ad A I festas

In*tttr hnnpe, micn ~forsuning, Uposale. Iweden

.lo.i-npl . .m .vic.. Vol. 41. No 11. p 450-4835 (11/I970).
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ISWITCHES, CLOSING) (PARTICLE BEAMS, ELECTRON; IREAXOOWN STUDIES)
(Reviews) lGenNratlon; Cas, Elautnicaij

SOVIET RESEARCH AND DEVELOPMENT OF MIN-POWER GAP SWITCHES LU. PRESSURE. hIGO VOlTAGE DISCHARGES EON THE PRODUCTION OF ENERGETIC
S. Kassel end C. 0. Hendrcks ELEC'RON REAMS
RAND Carp. Sante Panic.. CA 90406 1,. Verdeyn
APA Report Ho. R-I33-ARPA (01/1974). University of Illinois, Urbana IL
._j. bility: AD A004599 IR ReoN-t Ho 12528 I-P (CI/IN9)SNTIS AvaDleb1lty: A 4TSS6

The Tomsk Polytechnicel Institute end the Institute of Atmospheric NTIS
Optics of the Siberian Deperteent of the Acadeny of Sciences, USSR The fundamenta! theories of gas discharges offer widely varying
have been engaged in the canprehensive research end developent oH . prNdictions for the relative power input to the negatice aluw
high-PresSure gap swnitches for high-current electron accelerators. Cafvrinetrc neasuremants haoe been nade in a planar ielium discharge
The work invoices the establis'cent of broad theoretical foundations ye the eor nout to the negative glow relative to the total input
far the u'derstanding of the posical phenoeva associated with the coIer. ifee "measre-eints show that the (in in

0 
e'ficiemcc oF

structure and oreration of gap switches., eacificatios of the optiun daices acrAng c this region leg. hocba cathode lana's) ,.
operating characterstics, such as current rise t.ne of a fraction of aoproi-mateiv 30-A0% . To aid in the hrteroretato of th
a nanosecood and canstruction oF protatypes. Tha Iheery based on ta edoermenta results a sieplified t1ieio-etIpol mndal wan derived, 9
aveiancn-breakdown rr'nciele saecifies altercate nodes of discharge Rots.

behavior depending en the guant-ty of vitiating electrons. appied Orinry KeywOds Gas Discharge Theory; Ecergetin Electron See:
Veld., gao width. arid gao eressura. TriGgered gap structures Neoutive blow

invcr~-e t;g Banit/nub 3/ veraics were built; these are cepable of Secondary Vevwords: Hollow Cathode Lasers
doliV' pulses ranging in length dOwy ta 0.6 nanosecond cod oF
maittInng pulse repetition fIe7encies of ti- order of kM for Peak
currents ir the kA range. Multelevtrvde air-scar ga., for 1774
arclcnatar Poa.. sources ha also been eVloed fo- 100-kA (BREA$OWN STUDIES)
currents u In a )itte- of les than S nanoscconds and without the (docut-, Elet rvci
nicens'ty to adjust ga length. H1 Efs. NEW DE!,ATI Q T TAE VACUUM ORFOKOCUS E0UCT O RELA-IHC AREAKOWN

rin-ry ke ni ds tan Sac Switch; Iralle; Switch; Multichannal V laC, ANT CLOTRCIA SEFAUTIOo
Suiti; Fast Switch H. Maitlord

Secondary Eeywo-ds: Relatiai tc-Ch-rged-Part cie goas Uni vors ty of Manchester, Manchester. UK
Jocrnui Of Apcl ionrhys Vol. 32. No. II, po2SgN-2AIT Ili/1TGIT.

An .naluss of te ocilisnad -esiurenants of breiJywn voltage for
1767 par/our guy ontms fn' an. oni and acc-ce rtel,. unifyn aids
("

5
cQY 5TORaGE. INDUCTIVE; SWITCHES. OPtNIO) s'nii thy- th, resilts ruy he recresayed b,. n brecdu1'n-ation V

T(ov{ers: Rca pus) : Co'sii olphu/ and that ni- values 00 6pha ia in tha r.-an- .1 to
I!,OJC'IVE STORAC-PRISPECTS FOR hNt

0 
POWER GENERATION 1.1 Iith p 7'd of 07. A tIIory is d. cooed whiich leads i-trh to I

-K. Buro.. Cnto. R.D. Ford. W.. Lupton. V.E. Scherrer and I.M. breaidown euo-tin. y4 the nsy For, orE to a general eaprIssion to
V V(. tshy account Io, ti. rang of va es of aici- This eceresson s

Naval Research Lab, Washington. DC 20375 confirmed for gaps up to 0 3/5 c- hy direct evPriirnt. 'ha
Znd IEEE lnternational Pulsed Power Conference Proceedings. pp 284-286 deyaloyoent is bated on the postclr/e that an electron boar is

(Oh/i ('51. emittad from the cathode, diverges, and bombards the anode to cause
feymr progress in the deooloanst of key elenents of high power breakdown when a critical powr Fluy in reouhed The factor C is

irductice storaga nistays cakes it passible to decorate high power sI-vn to inclcde the critical power 41u, and to bo related to bets

pulnrs using enerpy storage systems (other than aeplosice generators) field and clectroda sacarotion. In sfupPrt of the thee-c. the ravii
that include single-pulse indutive systems, hybrids linductor/Pulse of crotern prodaced on the ancde are epsured and shown to be related
I-ne and inductive devices for steepening of the capecitor cUtout) as to thy radius o' en electron bon at the anode. Calculation shows the
wall as inductive systas for generation of high power pulse trains, currant corried u, the beam to be of the order of It-A ace halues of
Prospects for further developeent of openimg switches and storage the critical power fluex obtained fry, the evuation V : Ce/sup elphe/
systems suggest potential near-tern payoff. In rovvemts based cc and fr.. r.ods crater dato. rescectvely, agree 0 

thin a factor of
such deceloenents car be eapected to inpact systes affici ncy, 1.5 arc are of the order of SEE W cm/sc -2/. To oplain thp observed
compactness and operational cnoVenience. 15 Refs. pheoccena, a nultiple electron beam system is propcsed. 36 Refs.

Prisary Keywords: Opening Switches; Pulse Compression; Rep-rated; Pr-nery Keywordn: Vacuun -reakdown. Unifore Field; Voltage vs top
Switch Perfornance Coeparison Soaving; Experinent; Theory; 0.75 no Gap Spacing;

COPYRIGHT: 1979 IEEE, REPRINTED WITH PERMISSION Field Enission; Anode Molting
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tELECTROMAGNETIC COMPATIEILITYI 176
(Hardness) (REVIEWS ANO CONEERENCES; POWER CONDITIONING; PARTICLE BEANS. ELECTRON)
INTERNAL SOEMP AND ANALYTIC REPRESENTATIONS FOR THE SKYNET STRUCTURAL (focies; Pulse TransFvrners; GeneratiocT

MODEL RECESi ONVELOPE5TS IN HIGH AVERAGE POWER DRIVER TECHNOLOGY
RStatter end R.N. Marks KR. Prostach. M. Eattrn and G.J Roh-cirj)SEOn Research Corporation. Gente Rarbara. Cd 9f10 Sandia Lobs. lAbugueroue, NM R115
ER Transactions On Nuclear Science. del. NS-2A, No A, pp 4970-4976 No. CONF-7g0723-6. lop l11/l61).
(12/1979). Avoilabilty: SANO-n9-077C

Internal excitation data from the Skynet epleding wire h IS

eperimets have been compared with finite difference cede particle Iertl confinement fusion (ICF) reactors will regaire driver
pushing calculations. Conparison between data end colculations was systems oerating with tens to hundreds of negawats of average
for the east part. within the exaected uncertainty except for two power. Tha pulse Po..r technology that aiDl be required to build such
sensors located in the sacs section of the satellite. Par those ts dicers is in a primtics stene of dpoiDpnent. Recent develoonnts
senors a nodeIing descrepancy in this satellite section may be the is recotitie Paine power ere discussed. A high-voltage transforner
source o' disagreecent. a sinple nodal circuit model is shown to hove has boon developed and oee-ed at 3 MO in a 5igl,, clsa ecerinent
aery nearln the sane electroeagnetic charer as the finite ad is Iend tested at 1.5 MU. Skh and 10 cps. A low-losn, 1 Mt. 11
differnve code code)l[and eresonably the Skoset Structural model) l c cccv generator in being tested. Test results free
for a realistic external excitation. Driver models for internal p-dot soerk a ' ti-at coo-ta both in tHe ITO kV ad 31 hf
drivers are suggested. When these models are zoupled with the circuit "rge ere reported. A 20 kV2 . 1.5 kA/c .e . 30 ns electron bean
codel they agree owite well with the corrasponducg p-dot driver or dIcd no. ooi otod stably for 1.6 x 10 e.o S Pulses. (ERA citation
the finite dIfference code SIN cede 7 tfos. n:o P0 I 1

Primary keywords: EPlodisg Wire Cadiator Response Data; Finite Ernary knucets; into) Cor-dnenvnt. Power Supplies; Diode Tubes;
Difference Coda Moyal]; eo ca Chorge tinlting; Maol Parfennunno, Power Transnission; Sparb taps;
Cirguit Modal TransForers
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CSWITCHES. CLOSetS) i : . . r TEiS . LECTRON)
(Ligoid GeeC, S.e ,

LOW PeEPUSE. HIGH POWER DENSITY WeTEP DIELECTRIC SWITCHING iRIG FOR TESTING COLD CATHODES
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MULTICHANNEL SURFACE SPARK GAPS ELECTRICAL BREAKDOWN OF GASES: IONIZATION GROWTH IN AIR AT 9IGH
W.J. Sanjeant. R.S. laylor. Ai. Alcook end RE. Leopold PRESSURES
National Research Council, Ottawa. Ontario. Canada J. Dutton. P.1. Jones and R .Plmer
IEEE Transactions On Electron Devices. Vol. ED-2, No. 10 pp 1414-1417 Unicarsity College of Swansea, Singleton Perk, Swansa., WalesIlt/197i. Proc. Phys. Soc., Vol.78., No.4 P. 569-53 (02/1961).

A study has ben undertakesn on high-pressure surface discharge This paner describes aperisients used to measure the iosizetioc
switches potertiafly eable of noderete repetition rate operation. c seff c n-1 in air eotendino the range of pd.petsure o distance)
Th taruntnic evceriieots reported were carre out utilizing the values examined up to 2300 Tor cm for whch the Sparoing potential
gacS as tr -tnfer n ito~en. under P.e charging erndition, between is asout 80 k. The value of Eye for the evoeriments wan .arted fromseveral 'v11

0  Of 1ow-impdeovo transmission lines aid a high-pressure 35 n, 40 u/ne Torn. he growth f ore'-reakdown ionization currents
rayeas Ia node lacer d: srro, act ig as the load, The effects of aalVzed using Il/lud) grot-s, where 10 in tho snail initial
spark gao r-tecal gee-airy. eas vonosition. and controlled changes current from the cathode. Initial results showed that the cathodectn la.ser leaf. ucen goc m..tichzrnolisc. closure smultoneito. surfeoe hod an effect on the value of the sevuniury ionizationant cord hndof* nersuility are fi 5cussed. These surface gaps, of ceffioient. Onus these affects were neogted by using a silver

lentr £4 in. r olt.v nice 19 nhurnes per slde 129 per meter) with cathodc it was found that the secondary ionization coefficient wasa vo~itouf vultave reion char 121 i and a closure simultaho ty of depancunt only on (/P, while the primary iocizzoo uoeffict
ann-oinit v 2 rs *or ccc first f03 shot,, Increasing To about 5 ns shoued a decrease en pressure us inoreosed at a constant P._' Theend nericiv there for 10011 shots, the test Inct to date, results found voree foinly ceoic ,uth proviously eublished res.lts
P-eliinary results at higho charging voltages have yielded intense even though the ccuracy of the .... u.nent of the lOvation current
nultiohtnno,.n with holduff voltages in evoass vf 210 kV. 8 Rots, had imorovd. 20 Pafs.n-ary t euwyr, Svr'.co Dischyrge, Ron-rated: Gebsetric Effects: Prico-y fevOurds: Tnuwsend's Seond Ionization Coeff;cient; E/P
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0PERATING CIARACTR:STICS OP THE CROSSED-FIELD CLOSING SWITCH V'RIRTICN CF TGWNSNDI'S SECOND COEFFZCIEHT IN EIECTRDDELESS DISCHARGE
R.J. HoV Sen $In and thosh AK.
Hughes Ronoerch Labs. Malibu, CA 90265 Judavupr University, Celcjtte. IndiaIEEE Trannuctions n Electron Devices, Vol. ED-26. No. 10 pp 1472-1482 Proc. Phys. Soc., Vol. 79 po. 181-109 '06/1962).

(10/1979). The authors report the ariahion of Townsend's second coefficient
The uunction of the crossed-field vlosing switch (CFCSI has bes in en electrodelpss di soarge. Results for several lengths and

studied seer a wide range of ogriables. Three different nodes of pressures in dry air are presented, along with the nariation with
conduction have been obserued: the conventional crossed-fild E/P. A iathenaticl evprecsiOn is presented for the sanction of
disoharge, a hybrid hollow-cathode disoharga, and the venus aro. u.ownood's second co'fficient with EP, which agrees well with
Depending on the amplitude and duretivn of the eurrent, conduction eooerisental results. 8 Reds
moo typically peon through these modas in thn Above sesoenne. The Primary Keywords: Townsend's Second Coefficient; ElectrodelessCPCS may be triggered mucecticIly or by arid control intoanumbar Discharge; Pressure Variation; E/P Variation
of tetes with varying levels of coltage dry,. Cond,,ption nay be COPYRIGHTt 1962 PHYS. SOC.
allowed in the reverse direction or prevented. The present design is
limited in response speed and repetition rate by the inductance of
tie grid end anode Iuds the lack of efficient Pressure control, and 2191
th need for a pulsed maenetic field Criteria are presented which (POWER CONDITIONING)show the directions in which evtrepolatins in design may lead. It is IPulse Transformers)Soncluded that the CECS is potentially capable of performing some PULSE TRANSFORMERS
functione more reliably or effectively than conventional switching R.t. Lorddenioco, and variants of the device may eventually be capable of General Elctric CO, Schenectady, NY 12311cerforning functions not presently achievable by any other means. 11 IEEE Trnsoctios On Magnetics. tVo. M0-7. NO. 1, po 17-28 t0l/l971l.
Refs. Pulso transformers capable of transmitting substantiallyPrimary Keywords: Closing Switch; Three Conduction Modes; Magnetic rectanoulor voltage pulses, with durotions of less than one

Trigger; Grid Trigger; Helius Filled; Rap-rated i..r.sco, d, were developed for radar ePlications during World War
COPYRIGHT: 1979 IEEE. REPRINTED WITH PERMISSION II. Of ar Primory functions ware to match the impedances of

high-potwer mIcroawave radIo-frequency electron-tube generators to
electronic pulse generators and toeial transmission cables and to

2186 Provide polarity renersel and impede.ce matching functions withinISWITCNEO, CLOSING) ue gonoretur circuitry. The princiole contributor to the(Can Gaps. Self) development of satisfactory rulse transforcersiwas the development of
TIME-RESOLVED RESISTANCE DURING SPARK GAP BREAKDOWN cores of thic-guga magnetic materials hvng I microsecond pulseW.K. Cern Jr. and -A. Mania pursaao:lities in thO range of O0 to 3500 for fT-densitt chec sNasal Surface Weapons Center. Dehlgran, Vt 22648 of 11000 G. The develomect ef vid free dry-type insulation systems

lER Tracsactions In Electron Devices Vol. ED-26, No. 10 pp 1422-1427 made it possible to produce dry-tyne pulse transformers for operation111/19711 at pulse voltages below 12 kV. The Pulse transformer devlopent workThe breakdown voltage and the time derivatise sf the currect was paralleled by analytical work which enabled Pulse trensforeorthrough a sperh gee terminating a transission line were meanured as designers to make designs to .eet the reouirements of the redara function of 4 gas species 3 gap pressures, and 2 gap spacings. -irujit designern. The analysis relates the three principle pulseFrom these meesuresents. the time-ocrying channel resistenne. the traniors roratern. which are magnetizing inductance, leakagepower, and the energy disipated in the discharge can be determined induc tanca and effective distributed cepacitenne. in combination
for the first 1503 .n of breakdown. Date were obtained with a with the circuit parameters which are source resistance, effeotive
76-cm-long transmission line, open at the charging end, and load resistance, end load shunt capacitance. e the rise time., tootv'miatad by a spark gap at the other end. The line was sulse ripl and dr.oo, end fell time Of the output pulse. 19 Refo.
chered with a 2-aicroscond rise time pulse hopng a mevimum noltee, Primury Keywords; Impedance Matching; Core Coestrctios; Hietory;
of 3 k. Ths breakdown soltage was determined by monitoring the Design Ccnsii.oraicns
charge voltege wanform while n di/dt probe close to the snark gap C

0
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provided a sampling oscillosycy with the other desired nignet. The
latter wavefore was then dietized and the data wore reconstructod
using Fourier techninuec on a computer to accunt for the 2211
esponse of 
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2188 iE-1193 l08'976).
(SWITCHES CLOSING) A novel CVD circuit breakor is described which utilizes
t(es Us Electricall crossed-field interrupters In a sequential switching mode. The

DEVELOPMENT IF A lOT-KV MULTIMEGAWATT REPETITION RATE GAS SWITCH breaker and its compnents were tested in en mintos energy storageA. Rvmrus ducility at levels uf lol0 A. 181 At and performed satisfactoril.
Noa.ell Laboritories lot., Son Diego. CA 9212) 2 Reds.IEEE Transactions In Electronic Deices. VoL. ED-2, No. I., p Primary Kevwords: 1100 A. 100 kV HVDt Cirtuit Brear; Crossed-field

1617-1421 fTI/1979). Interruptans; Opening Switch
A III kI gas switch has been developed and tested which is capable COPYRIGHT: 1976 IEEE. REPRINTED WITH PERMISSION

of controling 5 MW average power when operated up to 250 pen
repetition rate. Pecovery of the switch voltage holdoff capebility
oftr each discharge was occomolishid by pro-iding both a 1 ms orce 2217
period during which no goltoge is reappied aod by continuously TSLITCVEO. ClOSIhG)
purging the switch with 41 .sig pressurized air at flow rates . o . . Aoaleoche Trnsistcrs, Elentrical)
60 SCE. The switch was tested using a simulation tchnique in which 'ITE!MD Or APLYJNo AN AVALINCE TRANSISTOR GENERATED 78 9S GATING
the se same reoctitive Oh voltog end iMPULSE TO A FOCUSED PHTOMULTIPLIER
current as it would in controlling neoera1 megawatts

0
f avra e 0.t. E: hick

P ower. Limits of switch perdvrmarce as a fonotion of air flow reo Itonic Levuons Reseorih Establishment. Aldersaston. Rerkshire. UKend peak voltage have bev esteblirhod. I Reas. dournol Of 
0
hyncs E; Scientific Intruments. Vol. 2. Series 2. pp 95-

Primarn Rermuords: Cunilr s I *u Avragu PoY. r. 20 Pn Rortitio R,- - 55 (00/)761.
P o ns vrzi. Air Flow; Siulaton ;et,rc; Mot.ro Taft
Lood PEN Kra.0  vo.ds: Transformer Coupled; 70 Nanoseconc Pulse Width; 10
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5Vtstems. Pulse Transforsars)
500 Kn RNOSECOND SQUaRE WAVE PULSE GENERATOR

GA. Mesynts. , 0.V. Khn"nov and V.P. Osipov
Iosk Polytnrnnic Institute, Tomsk. USSR
Onstrumpts And Eoerimect" Tecinisucs, No. 2. pp 3 a9-381 T0E/ 1A
'I-s. From Prihery I Tehhnike Ebsoerinenta 2. 102-116 (Merch-Coril

Thin doe- coPcribes e pulse geretor with the following output
rhoroceristics oLisa Omclit~ode. 5-500 hA; pulse duration. IC-t4
r'noc, lnse r o. fry siogle pulses to SO Np; pulse front
d'o.n. 3 nj-. T1. generatr is desitnned to feed an electron tube

%cainai*.
a/uc if rs Mo-v Swoera icr, Tesla Charging Irensformer; Pulse

.i 'lg ior ; Oil Core Poise Transfvre
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RElM CHOPPER FOR SUNANOSECOPI PULSES IN SCANNING ELECTRON MICROSCOPY (Voltagei A RELIABLE MULTIMESAVOLT VOLTAGE DIVIDER
H.P. Feuerbu. and J. Otto D.C Pel.lin. and 1. Smith
Siemens AG. Munthen. ERG n Leardro. CA 94577
.. Phyn. E. Sci. Instru.. Vol. 11 pp. 529-S32 (07/1977). hy LeanThe Review Of Scientific lostrunients. Vol. tO. No. 2. op 299-301

A method for deflecting the beam of primary electrons in a (2/D9ll.
scanning electron microscope is described. TO trough-type A two stage. DC coupled, linear resistive coltape divider having a
trevelling-wave structures are driven by two pulse gene-ate's Of rise tme of 1.5 neec has been unod t neosure voltage pulses up to
oossite polarity, thus creating the electrostatic field which 1.8 Mt on a pulsed electron accelerator. The monitor he. proced to be
deflects the beam. Primarily electron been pulses of 350 P. are stable, reliable, and has renuirad little maintenance. S Eels.
r.adied. l Refs. Primary Keywords: Resistive Divider; Two St.e Divider; COnner

Pieery Veywords K-been Chopper; Travelling Wove Structure; Fast . Sul'hte Resistor; ST Ohm Output
ine; Fst PFall COPYRIGHT: 1972 AMT(ICA" INSTITUTE OF PHYSICS, REPRINTED WITH

Secondary KEavords: Scanning Electro Microscopy PERMISSION
CCPYPINT : I..T THE IhSTITUTE OF PHYSICS
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2277 ;t$WITCHES, OPENING; REVIEWS AND CONFERENCES)
(PULSE GENERATORSI Mchan)cal; Conferenes
(ITrigge) CURRENt INTERRUPTION IN HIGH-VOLTAGE NETWORKS

A 91GH VOLTAGE PULSE SENERATOR FOR ACOUSTOELECTRIC STUDIES K. Reqeller Ed.
B. Oriffing r V. C. Ltd. Baden, S~it .r and

d ierstv. West Lfy e ' 8Pblisher; Plen- Press, New York And Lordon (T1/19701.
The 

0
ovieX f Scientific Instruments, NoT. ,45 No. 7. pp 964-965 

T
his conference record is prrrly concerned with gas blest

n i h voltage Pule interrupten. Th. ineai r of thess brers with the interruption
acustee~lantrin stio, ius derar , suitable for of a o Line fault is reported entonsively. Tu main iltrruptios

is ibd. Pulse Output of Vrablee t Ier terrupton ode d the dielectric
width ad enoli wdIs uP to I AV are achieved. A technique to inrease int.rrupvii mode are stud1et bot fh' rvticaV, and vprP-im.ntJiy.
the --imu i utput to 3 At is oentiooed. 2 POfs DC current interruption is ni. consideret. 213 oers.

Primary Keyords: CeIucitor Energy Stor;T Thyristor; Rectangular Primer
v 

evwords, Orning Switch; Gus let Intorrupct ; AC Current
Pulse; I tO Gporat;,g Voltage Interruption; Therml Ilnterruption Mode; Dielectric

COPYRIGHT: 1974 AMERICAN INSTIi.TE CF PHYSICS. REPRINTED WITH Inoerruotion Mod.; Experinent; Theory
OERMOSSIIN COPYRIGHT: 1978 PLEUM PRESS. REPVITTED WItH PERMSSIIH
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CDFYAkO N STUDIES) TINSULATION. MATERIAL: POWER TRANSMISSION)
Vvcpcd ,. W:rcsl (Solid; Cables)
A 7E.iCD TOT ',TERMINING DENSITY-RADIUS RELATIONS DURING WIRE EXPLOSIONS CORRELATION OF ELECTROCHEMICAL TREEING IN POWER CABLES REMOVED FROM
T. o fnff (11 end W. Chace (0) SERVICE AND IN CABLES TESTED IN THE LABORATORY
() Teyne Un varsity, Philadelphia. PA 19122 MA. Martin J. cnd RA. Hartlein
() Chute AnoC, Punr. lore. FL 33951 Georgia Power Co., Atlentc. GA
The Review Of Scientific Instruments Vol. 42, No. 4. pp 114-116 IEEE Transactions On Power Aparetus And Systems. Eel. PAS-R., No. 4.

(08/INTO), pp 1597-1605 (08/9R).
A twin tube flash x-ray unit is used to probe the density of Laboator tests were performed to develop a relationship between

eopending metal vapor produced in eploding wire coperiments. Using treeng In eutruded dielectric crosslinked polyethylene power cablIs
an isl orientation for one of the tubes. deteils net sees in usual removed fr.. field serVice and cables tested in the Georgia Power
perpendicular pictures can be brought out. The developed H-ray film Coopany Reeearch Laboratory. New and used cables were subjected to
is scaned by a micrPhotometer and the trace compared with a venous tests including accelerated treeing, thermal aging and
oti dard wedge exposed on the scee file. The tracings are then chemical analyses. Cable integrity was eexined by physical and
reduced to obtain density ae a function of radius. yical result as optical %.aniation. dissipation factor measurements, partial
applied tv copper wire are included. 4 Iefs. discharge measurements and AC high coltage breatdown tasting. The

Pricary teywords: Metal Vapor Density; X-ray Diagnostic; Axially intormation gathered during the proeact aided in the deveteement of
Directed Radiation; Copper Wire accelerated treeing tests tO better evaluate the relatice resistance

COPYRIGHT: 1971 AMERICAS INSTITUTE OP PIIYSICS, REPRINTED WITH of cables to elentrocnenicel treeing end to determine effectine cable

PERMISEION life. 11 Rcas.
PPimary Eeyucrds; Cable Insulation. Crosslnted Polyethylene;

25 , Insulation Treeing; Cuble tife

2S COPYRIGHT- 19E0 IEEE. REPRINTED WITH PERMISSION(SWITCHES. CLOSING; SWITCHES, OPENING)

(Vacuum Gaps, Electrical; Veouun Gaps. Self)
RELAXATION PULSING WITH A VACUUM ARC DEVICE 2360

A.. Gilmoor Jr.. 8. Dollineer. C.N. Manitopoulos, P. Schwartz and M. TSWITCVES, CLOSING)

Rosefed G
State University of New York at Buffalo. Buffalo. NY 14226 DESIGN AND STRUCTURE A TEN HIGH CURRENT SPARKGP

1978 DEEE Thirteenth Mduaer Symposiue, pp 217-221 (06/1978). Affinito. D. .K ar-Avrahem end A FPisher

I so*me configurations Of a vacuum arc device with a cVlindrlcal Univ of Culifornia, Irvine, CA
anede end am ielly positioned cathode, high-repetition-rate IEEE TrrsuCtions On Plsrie Science, Vol. PS-7, No. 3. pp 162-163
relacatien pulsing occurs. Narrow, repetitive voltage spites occur (5/19701.
with amplitudes well in ..cess of several kilovolts. Each cottge The failure modes of a high-current l0-kA Ut-C sperkgep were
pulse is accomPanied by a rapid 'chop' in the cur-ont through the arc studied. The results of the study were used to design and build a
free a level as high a. ID tA to k A re. The repetition rate for this hich reliability, high-current sparkgop(131-AA 0.1-Cl. The structure
oheonogneoon is approuimately 0 k.. Such a reetitive -ening switch of the sourliap and the results of the testing are described. 7 Refs.
-vuld be very useful if its pulse characteristics could be Primary KeywOrds Feilure MOdes; Rapetitiu Pulso Apolications;
Controlled. An intensiea aupe-imotol end diogoostic effort to Electrode Frosion; Pield Enhancement; Insulater
undarsand this phenomenon tan been in progress for koe time now. Trucoing; Design
This pacer wllI present the results that nave been obtained tO date COPYRIGHT: 1079 IEEE, REPRINTED WITH PERMISSION
Comcerng the spiking pheno.enn. 1 Refs.

Primary Keywords: Sitch Spiting. Self Rolacetion; Self-magnetic
Field; Plasme Burst 232
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lFC!tN!UE 0 MEASURING NONSSUARE PULSED NIGN VOLTAGES TO 0OR- 0.250
22EA ACCURACY
(WITCHES, CLOSING; BREAKDOWN STUDIES) J.W. Hol -KennedV and T.P.C. Ku
baocuum Gaps. Electrical; Vacun. Electrical U .niversity of Caifornie. Los Angeles, CA 91124

BYKAEDAND MECHANISMS OHS EtETE ID PROPERTIES OF TRIGGERED VACUUM GAPS The Beview Of Scientific Instruments. Vol. 45. No. 1. pp 01-37
G R Goidu Re3u and A.A. Bensvn (01/1972).
Uiiirsito Of Sheffield. Sheffield, UK An accurate technique (on aor- 1/AS error) for measuring a wide
Journal Of Applied Phosius, ol I SO. . pp.-IDf17 IDS/19751. range of pulsed voltages and currents of large cagnitude ktilovolts

Some electrical char r tiCS of a triggered vacuum gap ITNI) and amperes) and short duration at either low or high repetitiem
having three d,f-erent dielectric materials have been studied, rates is described The technique is accurate for beth square and
Silicon caroide which possesses nero ih resince (SOUP ohns(. nonuare pu)ses The tachnigue is particularlo useful fe measur no
steetite ceramic of medium resistence (20.1 ohmsl, and boron nitride the 2-V cho "ten'stics Icurrent density-electric field pf
of very low resintenne ISO ohms) hone been used. The resistance of semiconductors at high electric fields The untnowv voltages ae
the dilectic s found to decree -it" inreasing trigoor current matched en . CRO to Voltego-divided Zeer diode limited pulses which
end this is attributed to the deposition of metal vapor on the arc accuitel tnown. The sample circuit and reference pulse circuits
surface. The oinimum trigger voltage and trigger current necesury ae giuoo (ho accuracy of the techni-ue is demonstrated over awde
for a successful operation of the TVG are measured, Deconditioning voltage and current range. Oprating and construction preautionn are
Treduction) in the min..un trigger voltoge. after repeated firings, is't" for t'ie co-enn ence of the reader. 0 Res.
has bee found and is attributed also o the deposition of metal , :nv Koy.rds- Lass Th y I!. Error. VArious Weveshen; Comoarison
caper on the dielectric strfece. (he 5:,muv trigger vuroent fvr To Stondard; tey-roted; J-E Characteristic

successful firir 'I the nain gee decroses with increasing trigger COPYRIHT 1972 AERICAN INSTiTU)P OF PHYSICS. REPRIHTED WITH
Voltage. The probai|lito of sucnasiul fning of the IVC is found to PERMIStIOP
rise rapidlv with InCreasing trioger Vo.tace. The delay tine betueen
the application of the trigger pulse to the breebdown of the main oar
decreases with in tesing trigger current end tri-gor voltage. A
machen, g .s suggested for the operation of the TV. 12 Pets.

Piiey Ke-words Tn ugead Vaeuui Gap; Insulation Effecto; Electrode
Effects, Resisnce Vo-ation: So Stestcs

COPYRIGHT 1976 AMEPICAN INSTITUTE OF PYSICS. REPPNTD WITH
PE1 TTISS ITO
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strengths frur 0.8 to l.A MI/cs. The results obtained indicate that Primary Keywords: Low Voltage; Arc Mode; Short Duty; Triggered Spark
the streemer mehanis is the dominant process in the breakdown of Gap; Self-breaking Spark Gap
heuaNo and tne e'erage velocity of propagation is on the order of 1E7 COPYRIGHT: 1972 MCGRAW-HILL INC.
cm/s for the fields and gap spacings used in this study. 20 Refs.

Primary Keywords: Formative Time Lag: Avalanche, Streamer; Very High
Field Strength 3646

COPYRIGHT: 1972 IEEE, REPRINTED WITH PERMISSIO " (SWITCHES, CLOSING)
(Gas Gaps, Electrical)

SPECIAL SPARK-SAP SWITCHES FOR USE IN SYNTHETIC TEST CIRCUITS
3636 N. Ellis. AT. Lugton, C.W. Powell and H.M. Ryan
(DIAGNOSTICS AND INSTRUMENTATION) A. Rayrole I Co. Ltd.,, Nabburn, County Durham. UK
IVoltagel IEEE Transactions On Power Apparatus And Systems. Vol. PAS-QI. No. S.

OPTICAL KERR CONSTANT MEASUREMENT IN SOME LIQUIDS AVD GLASSES pp 2020-2025 (10/1972),.

B. Lacour and J.P. Pocholle In technology concerned with proving the performance of modern
Centre de Recharches. Compagnie Generale d'Electricite, Marcoussis. high-power circuit-breakers,. spacel spark-gop switches have been

France developed tO moot the specific requirements of Ibreak' And
IEEE Journal Of Quantum Electronics, Vol. QE-I, No. 5, Re t6-457 sske-breah' synthetic circuits, the former operating up to

(O5/IV?72. equivalent three-phase test levels of 30 GVA. This paper describes
We have measured the optical Kerr constant of two glasses and two the design, performance chracteri5stics and operating experiences for

liquids, namely phosPhoryl chloride and tolae. We find that the to types of specialized triggered switches incorporated in the
nonlinear indices n/sub 2/ are of same order of magnitude in glass Synthetic test circuits of the Rayrolle Short-Circuit Testing
and ohonphoryl chloride. 7 Refo. Station. A Rays.

Primary Keywords: Kerr Constant; Phosphoryl Chloride; Toluene; Two Primary Keywrds: Plasma-jet Trigger; Spinner Electrode Switch; Large
Glosses; Glass Laser; 45S Sg. Incident Polarization Voltage Range; High Reliability; Air Blest Gaps

COPYRIGHT: 1972 TEEE, REPRINTED WITH PERMISSION COPYRIGHT: 1972 IEEE, REPRINTED WITH PERMISSIH

368 367
TIREARDSWN STUDIES) (DIAGNOSTICS AND INSTRUM ENTAYIDN
(Liid Eectrical) (ltao TAGE ATTENUATOR

PREBREAKDOWH PROCESSES IN ELECTRICALLY STRESSED INSULATING LIQUIDS NNO DNutAhin
I. Singh, W.G. Chadband C.W. Smith end J.N. Calda.rwod oD. Sutphlin

University of Salford, Salford, UK ReviAla , SNtific Labs, tos, Al 3s. NM 87545

Journal Of Physics D; Applied PhysiCS, Vol. 5. No. 8. pp 1457-1464 (10/1972)(08/1972 ), -(10/1.90721155-53

It has previously been reported that a spray originates from A high voltage attenuator has been deveed and tested that is
high-voltage point electrodes in n-hexane. This paper is concerned capable of sancaining pulse rse times of less than 3.1 psec. Pulse
with mora detailed investiiaatien of that spray. Although it is more asplitudes to Sk byuy be attenuated by a factor o7 IA. allowing thereadily obseroed if the point electrode Is negative, it can also be use of high speed, lower voltage consercial attenuatgrs for reduction
seen when the point is positite provided that the gap length is of thn pulses to oscilloscope levels. The mechanical and electrical
adequate. The distribution of spray in the gap of a point-plane desig maintains as impedance of SI vhs. 2 Oafs.
system is opproeimataly conical. The aecv of the cone is about A Prinary Keywords: Resistive Voltage; Coial Configuration;
Dog. for a negative point and 120 des. for a positive point. The Compensated; Subnanosecond Rise Time
spray appears to consist of bubtlen whiph cross the tep with a COPYRIGHT: 197 AMERIC.f :NSTITUTE OF PHYSICS, REPRINTED WITH

velocity of the order of metros per second, and which have grows cv PERMISSON
become about 15 microns in doameter by thu ti- they reach the plane
electrode. Their she at the point electrode is not directly
measurable but has been found tn be en order of nagnituds less bylight-scattering ni.sureimen t The onset f the spray coincides with 3040
the aepeorance of corona en the tin o' ton cvurt electrode, and the (SlTYES, CLOSING)
spray onnat soltege is a fcrrt,cn ci the rapids of the electrova tip. C..,:aps, EOtinelT
An avcount is give. of sona of the corlen processes whclh seem t C .ITCHIVI JITTER IN SPARK GAP TRIGGERED BY A TEM/SUI O/-MODE
eovern bretfown processes in insibating jivulds. 2s3 Refs. MO3ELOCKED RUST LASER

Primary Keybwords: Prebreekdown Current. N-reuavc; Point Electrode; n. ilan. CC. Gallagher. R.. Oradbury and E.G. Bliss
N-he..ne Spray; Cathode, Corone APCEL, Redford, MA 0l7G

COPYRIGHT: 1972 THE INSTITUTE CF PHYSIS,. RPRINTED WITH PERMISSION The RsiewO f Scientific Instruments, Vol. 43, No. 10, pp 1482-1404
(10/19721.

The first study of jitter in a laser triggered spark gap switched
1039 by pulse trains from a mode-locked ruby laser is described. The sPark
TDIAGNGSTICS AND INSTRUMENTATISN) gop was fired by producing gas breakdown in a high pressure argon
(Voltage) nitrogan siture between the pole pieces. Jitter was measured as a
PRECISION CAPACITIVE VOLTAGE DIVIDER FOR IMPULSE VOLTAGE MEASUREMENTS function of the position of the lens used to focus the laser beam and

A.J. Schwabb end J.N.W. Pagel as a function of the ratio of the applied voltage to the
University of Karlsruhe. Karlsruhe. FRG self-breakdown voltage Of the gI. Jitter values of less then 2 mes
IEEE Transactions On Power Apparatus And Systems, Vol. 91, No. 6. pp were obtained under oPtimu conditions Provided that the gap we
ll?6-21g2 112/1V72). fired by the early part of the Pulse train. "; RefS.

This paper describes a precision caeacitive voltage divider for Primary Koywor~n: Ruby Laser; Argon-nitrogen Gap; Focal Plane PosItion
Imoulsa voltage measuremmnts The no, fc.t'r: of the nea diuider is Variatiun; Arnlied Voltage Variation; Jitter
a coenessid-gas capacitor in ths F~gi.-u. i' cors The divide

,
' is Maeasurenent

insensitive to e.v.ronnantel inil,.n:es, ,osse, OUtStanfing CTPYRIGHT: 1972 AMERICA INISTITUTE OF PHYSICS
high-freouenny properties, and is tle loadino of tri
high-voltage circuit. Its eonellen' linoerity an stable ratio ernit
meaningful high-voltage Pulsamopsursents in the mesovolt range. 14
Ref s.

Primary Keywords: Capacitive Aoltuoe Divider; Compressed Gs
Capacitor; oov Lineartv; Megavolt Holtages

COPYRIGHT: 1972 IEEE, REPRINTED QIIH PERMISSION
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364SULATION0 MATERIAL) 3691I MTRLEAKOWN STUDIES; DIAGNOSTICS AND INSTRUMENTATION)

SYNTHETIC PAPER FOR EXTRA HIGH VOLTAGE CABLE (Gas. Electrical; .iscel.aneousl
T. Yeemmeto, S IsShiki end S. Hakayema SPECTRISCOPIC INVESTIGATION OF THE SPARE CHANNEL
The Fu)ikura Cable Works, Ltd. MM. Keliz, M.R. Barrault and JO. Craggs
IEEE Transactions On Power Appartus And Systems, Vol. PAS-NI, No. 6. pp University ao Live-pool. Lover.o.i, UK
2415-426 (12/1971). Journal Of Apeliud Physics. Vol 5. Pp 253-265 (07/1971).

Entra high OF cables insulated by synthetic Paper exclusively made hl. different Processes nuolve during the formation of spark
of synthetic polymer were developed. It has been proved that the dchrges in hydrogen have been studied by the use of .
synthetic papr, given a structure similar to conventional paper. spsctronhotographic method, The voltage collapse across the gap
showed more favorable elevtrin and physical characteristics and oil during what is described as the second glow phase has been computed
rsistance. thus soloing problens of eutra high OF cables using films for a simple model, and good agrement between this and enperimental
for insulation. This improvement is due to a structure having mInute results was found ever a wide range of tha eperiental conditions.
pores. This report develops considerations on this point. Trial IF 1r Rifs.
cables with the synthetic paper for insulation were produced and Primary Keywords: Spark Channel; Voltage Fel:; Formative Time Leg;
tested on their characteristics; the easured results ware Eaveriment; Theory
satisfactory. Heating tests by loading power wre conductmd on its COPYRIGHT: 1972 JOURNAL OF APPLIED PHYSICS. REPRINTED WITH PERM1SSION
mndel samples. The test results showed that the synthetic paper is
super ioir OVer the krtft paper as the insoletor because of better heat
resistanos of its vonoonent polymers. N Refs.

Primary Eeywords: Synthetic Kraft Payer; Artificial Fiber; Polymer 3698
Materiel (SWITCHES. CLOSING)

COPYRICHT: 1971 IEEE. REPRINTED WITH PERMISSION (Gas Gaps, Materials)

ENRGY DISSIPATION AND ELECTRODE EROSION IN ARCS
HG0. Heard

Leovinthal Electronlc Froducts, Inc.. Palo Alto. CA
3OS Interim Report Pe n-ed Under AFCRC Contract No. AF 19(60)-I85t

'PWER CONDITIONINGI (i10/1956.
:uls Forming Lines Availability: d 117031

TRAM'ISSIT LINE CIRCUIT FOR RELIAPLE SPARK RAP OPERATION NTIS
9. Irend A survey is made of the mechanisms of energy dissipation end

vrst Co.ee ng.1*toI*,: S , . .e.erode erosion in the DC end in the transient arc discharge at
ThieRsit ol ofi S nsa. Sngleto Pr, SN Wales atmospheriv pressure and iv high vevuum. Loss of electrode material

is shown to be due to eIectrochemical and electrokinetic processes
(19/1572 1

The common transmission line circuits employed to enable a fast The scope of tho report is confined to electrochamical and
laer trogered snort gap to switch an optical cell a .dscussad. A electrkinetic processes. It is noncluded that erosion from the anode
modfirot.on is s.ggeted that lads to amroreflible oeratin f is due to eveoratinn whereas eroson from the vethode mci be due to
the gap 5 Refs. direvt sublirativo n 7e as evaporation- It is Proposed that the

Primory Keyword: Laser Triggered Sperk Gap; Two Circuits; Pulse unset of electrode erosion is governed b t t thermd.ni s of the
Shaping evoreton PrO es This model predicts th-t electrode erosion is a

Gecondory Keywords: Loser Light Poise Shaping threshcld phonor Approriebla orvs vn is enpented only ihav the
CVPYRIGNT: 1972 AMERICAN INSTITUTE IF PHYSICS. REPRINTED WITH nechonism of the electric arc produves a mn energy in euvess of the

PERMISSION heat of caporization of the moterial. If the net energy released at
the electrode is lens than this cab. , the nodel predivts negligible
erosion. Recon.endations are included hhich are expected to reduve

367k the rate of eronihn in a spark gap. If the erosion rat, cannot be

IBREAKDON STUDIES) reducedi the useful life of the spark gap nay be eotended by metnods
(Gas. Electricall outlived herein. NI Raf.

INFLUENCE OF CORONA DISCHARGES ON THE BREAKDOWN VOLTAGE OF AIRGAPS Primary Keyworcs: Electrode Erosion; DC Arc; Impulse Ary;

K. Peser El-ctrochemical Process; Electrokinetic Process;

Naefely Ltd. Rasel. Switoerland Evoporation; Sublimation; Electrode Life Extension

Proceedings If The lEE, Vol. lIE. No. 9, pp 1309-'131 O9/I 71).
The authors consider the role of corona is the variation of

breakdow voltage in rod-rod and rod-plane air gaps. The breakdown 3699
characteristics for several gap spacings are observed, along with the (SWITCHES. CLOSING; BPEAKDOWN STUDIES)
predincharge coroa in each case. An attempt ai made to separe the (Vacuum Gaps. Self; Vacr, ElActrvcl)
contribution of corona to breakdown for several wavshapas of both AC (SO Hl ANT ITC ELECTRICAL BEEAKODWN OF VACUUM GAPS AND WITH
polarities. 20 Refs. VURIATION OF AIR PRESSURE IN THE RANGE IE9"lE-2 TOR USING OFHC

Primary Kevords: BreoNdown Voltage; Rod-rod Gap; Rod-plane Gap; CUFPER, NICKEL. ALUMINUM, AND NIO11U9 PRALEL PLANAR ELECTRODES
Pre-breabdown Coronw; Eftet On Breakdown R. Nackam and L Altches

COPYRIGHT 1971 IRK University of Sheffield. Sheffield UKJourra I Of Applied Physios, Vol. Nh. Na. 2 (05/1974).
Breakdown potentiols Of nacuum gaps are measured 00er a wide range

of air prossure using bot, direct cod alternating applied voltage and
employing four different elentrode materials. (he air pressure is

3686 varied in the range 2E-9 - 2.SE-2 torr for DC and 6E-7 - 2.SE-1 Torr

(DIAGNOSTICS AND INSTRUMENTATION) for AC applied voltage. OFHC copper, nickel, aluminum, and nibiu

oltage) ore used to fabricate the elontrods It is foond that the peak AC
PULSED LASER KERR SYSTEM POLARIMETER FOR ELECTRO OPTICAL FRINGE PATTERN breo-down voltage in unjully higher than the DC voltage for a fioed

MEASUREMENT OF TRANSIENT ELECIRICAL PARAMETERS electrode sea;etion at d a fived gas pressure. Under certain
E.C. Cassidy conditions consIderable imerovereht in the insulating property of the
National Bureeu of Standards. Washingeton. DC 20234 gao can be oltainod in senivacun. The improvement in the breakdown
The Review Of Scientific Instruments, Vol. N3. No. 6. pp RB6-89O voltagy of the ga' is considerable and can reach up to 623 in some
C06/11172. cases. The highar breakdnun voltage is attributed to the increased

Novel electre-eptical fringe petters methods are develoeed for work function of the metol-gas adsorbate systam. Al Ref.
measurement of transient high otags and electric fields. Several Primary Keywords. Vacuum Gap; Breakdown; DC Ermakdan; AC Breakdown:
techniques employing the Kerr effect, a pulsed loser source. and high Several E:ectrodp Moteriels; Variable Elentrod
speed photographic recording eovipneot are desnribed. Typical fringe erM"itio
patter revots are compared -:t1 vonveratlonal *sstive divider COPYTGTt: I97S aMEtl2Ah INSTITUTE OF PHYSICS. REPRINTED WITH
masurerients. 13 Rats. P RMISI h

Primary Keyords: Impulse Vltage Measurement. Oecr Effeit; CrossaI
Pok~er Or

COPYRIGHT: 1972 AMEPICAS INSTITVT' Cc nHYSIC5, R RINTED WTit
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3688 3;, ~g
(BPEAKOI STUDIOS; BREAD'W SAUL;n) RTIFICIAL INTTIATION OF LIGHTNING DISCHARGES
(Vacuum. Electrical; o un Mpgn.c Pial - trnnk (11. C. ermstrod, t 2). R.P.H. Winder (SI) B. Voonegut (4) end
REDUCTION OF SPARKING VOLT TES DUE TO A MrNETIC FIELD PARALEL ny Tf 0. Moore (41

uh OF POD EtFCTRODES (, Hew Mico Institute of Mining and Technology. Socorro. NM
t .. Rvfvd od N.y. Clea (2) Musom Of Science. Boston, MA
Boeing Ae.ospave Co. S ,n'tle. A S8l2n (Si Oftice of Naval Research. Boston. MA
Journal Of Applied 4ys-s. do) 4?. Nv. (5 pp. 5 92-5394 112/IN97i (i) Arthur r. little. Inc. Cembridge, MA

Round-rod electrodc i-itn fot e-ds were aligned with the enis 1 f cinol OR Tanohysival Resea-i , Vol 6. No. 11 pp. 3967-0969
a gass eancun chabre-. They were .onpte y 1nsclatad by 1l/lO6
close- f tting glass ecept for tne l.l-cm-dae ends which ac h was found thet snal cu-rents of seoeral silliamperes flow
other to form a 2.5-r--o sick gar. Soark over oltage tests wore throogh v wiry s-unondcd heiceth a stor creatino as elevtric field
mcdv at S end/or 40 niv-os in Ar, Ho. He. N/sob 2/. ahd eir An 'hut shields it from the * ghtning. Eopereents wars then performed
uneopacted dranatin cod sudden decree in nc rkoueruvotagaprcurred n -c-h a ridly untroduid wire caused a discharge free a Van da
in Ill oases when a neient -tnudy uniform magnfIr field was applied Greef geitor l... a-uthor then theoriaed that a wire introduced
parallel to the aiso try electirds. 4 Rots aridly benet h tasy-- might artificially couse a discharge. 2 Refs.

Primary Keywords: Breakdin Anlta g Ruductlor Porallel Magnetic Field Prirv Keaords Lightning Initiation; Soace Charge NeutraListion;
CCPYRIGHT: 1971 AMERICAN 01itTILT) 0' PHYSI 51 REPRINTEU kIH PiO Wire
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SlOT
3689 li!-,iATION, MVTERIAL; BREAKDOWN STUDIES)
(DIAGNOSTICS AND INSTRt"EN tiled Cul i ncuun, Clectr -. ,n.
(Voltage vaIeLITATFO ikTIALrDISCHARGE TESTING OF IRAVELING-WAVE TUBES
RESISTOR DIVIDER WITH DIVIDING ELEMENT ON HIGH VOLTAGE SIDE FOR IMPULSE K . Pa-chan end I Ho,

4CITAGC ME8SIIRFMENTS Aoro 'a Cvrr, El SegIndo, CA 93245
I. Hareda (1). Y. Aoshima (I end TN. 2 AFSC orrel a SD-TP-$I B(IS/h9ll.
(II Central Research Irstitite of i -Lectruc Power Industry,. TokV Aucila.: lit

v  
AD A0TTS7T

Japan NTIS
(D) Shikoke Elevteiv Pvwei CuL. 

t
okoma~su, Jas A test svs t: is dosribed tht is used in the Materials Sciences

IEER Transactions o Por.Tr a yeart.s A-U Systems., V. P0S-90, No 1, Lenotoro eualuuso the nu lity of high-voltage insolation to
pp 1407-lOIS (ON/IRT) tre414avln-wu a tubes , F-ol.tin is perfyrmed by quentitetielV

The rasponge rhorer toritics 00 e resistor diolder witr doitfing rncordii: u .hn occurrence of rertial disuhergos during tainveipture
el emeit en high volRage nfo wero iroentigotod thenraticlly mnd ici in ny -I,*,, fnr e-ten fed 'eriods. I Rftt

ePerimantaly. As tho -enuIts, It ,1S ievvled thyt it cnuld tc Pr or pc.."c Covne; ighi-Voulnoc Test; Pyrtial Dinctyrge
radlize a divider hanino vn eara1lent response cherarteritic h

V  
Sernn vr. auwrds Autometiv, Traveing-Wace tubes

this Method 1 Refs
Primary Kvowuods. Ken- si.ie Ci ifo., oat,, ti-,nd, Steer

Cry r.".ua, 1, c-r a-a h cJ-;
COPYRIGHT. 1971 IEES, rtiI lc Pfv,5SlIr, E,,
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3702(PULSE GENERATORS; ENERGY STORAGE) 37WITCHES, CLOSING; SWITCES, CLOSING)
(Systems; Systems) (Vacuum Goes, Electrical; Vacuum Gaps, Materiels)
CONCEPTS S'UDY FOR NANOSECOND RISETIME MULTI-MEGAJOULE IMPULSE POWER FIRI CMORACTEEISTICS OF N TRIGGERED VACUUM OAP EMPLOYING DIELECTRICSYSTEMS COATED WITH A SEMICONDUCTING LAYER

0. Holder G.R. Gocinda Rosy, N. Hacker and PA. ensonArmy Missle Comond, Redstone Arsenal, AL 35009 University o SheffieLd. Sheffield. UK
Technical Report to. RG-7S-S2 (.6/1V751. Journal Of Applied Physics, Vol. Vt, No. 3 pp 1101-1105 (05/1976).
Availebility: AD AoINAgS Some electrical properties of a triggered vacuum gap incorporating

Tfive different dielectric materials coated with a se0iconducting
This report considers the concepts, techniques, and limitations of layer to produce a low surface resintance are studiod. The dielectric

means for controlling the flow ef eotremely high electric currents matarials used era high-aLurina ceramic, eteetite ceramic. aariumand the production of very rapid rates of change of current through a titante, silicon carbide, and boron nitride. It has been found that
load. Circuit-opening, and circuit-clasing switches as well en a the probebilitv of firing cod the time delay to firing generallycombinatin of the two for owitohing a source into a load are decreases with an increase of both the trigger energy and the triggeron" d r ad.- 14 Res. voltage until saturation is reached The minimum trigger voltage forPrimary Keywords: Closing Switches; Opening Switches; Exploding Wire; successful firing is about 500 V for all substrates except forbarium

Restrike; Spark Gap; Resistive Phase; Cepacitine titanate which is higher at 700 V. The higher trigger voltage in theEnergy Storage; Inductive Energy Storage case of barium titanate is attributed to the difficulty of ccating
Sacondary Keywords: Crossed-field Switch trio material eenly with the particular seniconducting lever used of

colloidel slutin, of equadog carbon. A new eethvd is descriod to
oraucnave a I which ceased to onerate by applying a beep-alice

3705A direct current superimposed on the trigger pulse voltage. A mechaniem
(EIERGY STORAG MECHANICAL) responsible for this phenosena is also discussed. 10 Refs.
.Zo. Ing Machines) Primary Keaird: Trigoered Vacuum too. MuLtipLe Dielectrics;
CONCEPTUAL ENGINEERING 0ESIGN OF A ONE-GJ cAST DISCHARGING HOMOPOLAR Semiconductor Co n;T Aquadag CoPer Electroden

"AC IN' FOR TI RIFEENCE THETA-PINCH FUSION REACTOR Soeovdery Kevwords RelailLty
K.I. ThoianSo CYUIHT 1976 AMERCAN IHtITUTE OF PHYSICS, REPRINTED WITH
Ion Al.a-os National Lobs. Los Alemos, Nl BStS PEMI5S:0
EPRI Ravort N-. IPRI ER-Zt6 dG8/lV76).
Availabi lity: EPRI ER-2hb

EPRI

The design of a fast discharging hompoler machine (50 no) storing
1. CJ of energy is descr'b', ElectrIca, mechanical. and thermal 170.
nonsideretions are included. The machine is designed to operate (PARTICLE BEAMS, ELECTRON)
reversibly :net an indictice load, with a 95,. cycle efficiency. Other ltevieus)
fusion applications of this typo of machine are also described. 3

R~f,. c -i Nd 4 POWER RELATIVISTID ELECTRON BEAMS IN PLASMA AND IN VACUUMRefs. 0.9. Rrmi anon end 0.0. HRiutov

Prinary Keywords lesion Considerations; Nigh Efficiency; Applications Institute Of Nuclear Physics. Academy of Sciences of the USSR,
COPYRIGHT: 1970 ELECTRIC POWER RESEARCH GNSTITUTE, INC.* REPRINTED Novibirk, USSR'

WITH PERMISSION Sandia keport NO. SAND-T-6022 ITI/1975).
Trans. From: Praprint 179-7_ Ry P. Newn
Av.labiLity: SAND-7t-6022

37R4 NTIS
(POWER CONDITIONING) In this review the authors discuss the possibilities of using highnpowr relativistic electron beans for plasma heating in open systems.DEVELOPMENT OF ( 3 MV PULSE TRANSFORmER We shall consider the following three ornucs oP questions: I. Ream
GD.LohONinFtransport in a vacuum in a strong magnetic field eQuilibrium.

Sandia Labs. Albuquerque, NM 87115 stability, and critical beam currents in vacun. 2. Ream transport inReport NO. _O7.115 (a5/1979). plasa, charge eod current neutraliation of the beam; plasma heatis,andi aRpt N SANDT-ORII by a rev-se currant. macroscopic beam instabilitien in plasma. 3.
ATI Thecry of collective berm relacotion in plasma, including

This report describes a 3 MV transformer designed for charging quasi-ieor end noniincur reLocation models, the role of plasma
high voltage pulse forming tremnission lines. The transformar is on instobilit.; macroscopic effects during beam relecation. The review
air core spiral strip design which incorporaces ring cage shieLding encompasses results published up to September 1973. 71 Refs.to control edge breakdown in the secondary winding. The physical PrimarV Keywords: Relativistic Electron Be.n; Beom-FLasna Interaction;atol ehe bra' r dtscib d along w ith its electrical Vacuum Transport; Critical Ream Current
featureso, h transfome are co Soconlary Reyunrds: Instabilities; telaxationcharacteristlcs and the operational results. 0 Refs.

Primary Keywords: Pulse Trmsformer; Pulse Forming Network; Smeall
Site; Multimegacolt

Secondary Keywords: Capacitor Bank; Spark Gap '909(IISULHTO, .TERIALI

3790 INPLLF $CE OF SPECIMEN SIZE ON THE DIELECTRIC STRENGTH OF TRANSFORMER OIL
(SWITCHES. CLOSING; BREADOWN STUDIES) W.R. Bell
(Vacuum Gaps, Self; Vacuum. Elactricall Uviversity oa Newcastle Anon Tyne. Newcastle Soon Tyne. UK

EFFCTS OP ELECTRODE CRAATURE. CISTANCE FROM GLASS INSULATOR. AND IEEE Trannontus On Electrical lnsulation, foL. EI-12 No. N pp 2RE-292
ADDITION OF HYGROGEN ON FIELD-EMISSION CURRENTS AND OREAKDOWN VOLTAGE -m/V97t:ON fACUUM The ronJlts of some specimen size effect ecperiments an technical

R. NeckTm and S.. Salman gred trcrs..rmer oil a recorted. Pour electrode areas (1.77. RI.,
University of SheffieLd Sheffield. UK 37.9 and 177 50cm. and four gap spacings (1.21S. 0.0th, 1.0 andJournal Of Applied Physics. Ho). VS. No. 10 pp mmOV-N392 110/197*). 2.1 sn) were investigated using a fast ramp 5 o 101 V. cm/sup 1/

Measurements of the nretreakdnn currents have been made for -e/sun -1/) and an AC ramp (12 kV.cm/sup -1/ seup -p -1/). Whilsthighly polished stainlessoseel eLectrodes v aI ultrahgh vacuve at tho results are in general agreement with weak link theories, it is
10-9 Torr as a function of electrode separation iv the ronge 0.5.01 sutgsted that physical specimen siz Factors play a significantmm. Three oats of electrodes are emploid to investigate the pvrt Ecanrles of physical size fuctors are spark conditioning,
dependence of the prebreakdowr current on the radius o curvature r' aoctruc prufile, and liould r ntot h. 10 oft.
the electrodes and the electrodes-nsulator distance. The breakdown P riIar/ e,,,v-r~s Delontric Strength; Transformer Oil; Specimen Size
potentials is measured in UHH gaps ee- " uc ongthi recge Influoitp; Uni for Field. Plane Electrodes; Parallel
0.25-k 57 m and in hydrogen. in the pe su-e ra.n. 3 . It S a Eleytnodes; Electrode Effects
i-2 Torr, over the gap length iee; C T1 ' 6 m it tas he' tcnd :.PYRIrHT 19'7 IEE. ttt/IhIED AUTH FERMISSIGN
the the breakdown voltage. the elcir - i cli neoee2nt factor,
and the prebre-kdoen current orm inds,.ei Jpv'. vf
electrade-g las-insulator distance i t.. rigeo 162 A m ir a
fined gap length and #".ead red-iv c-riutre cy the elevtrodes
0i.theothc-hand. inreas- nhe,..s-2 curvatie yf tr die of T10
the flat elantrooas. at a *iee gac .j a'o is in iii Irue d , .'CS. LC$1Nfl SWITCHES, OPENING)
increases in the rebread --.r ct'a ,' , i Ceask n the e;ect'i r .:v un Mciv. do; Gas GOaps, Materils)
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BREAKDOWN OF AIR NEAR TRANSPARENT DIELECTRICS I.s., Gp Lcel)
NM. lonch-Druecich. 0.!. Zinchenko and L.N. Kaporki MODELING OF THE BREAKDOWN OF A DENSE MOLECULAR GAS BY LASER RADIATION
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radiation. The breakdown of air is initiated in the immediate The authors use ethods O numerical simulation to investigate the
vicinity oP the dielectric sorfave end is not affected by the bhenomeiton of optical breaudown of molecular nitrogen by laner

distance from the focus to the 
surface. The brekdown of air near the radttie th veength 1.06 microns under conditions 

hen the high
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materiel. In is suggested that the braudoun is vnitiated by target sobntonce. end when the thermal emission of electrons from the
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high repetitios rates in the multi-meouoott auerage power range. (his ISNITCHES. CLOSINf t

switch USed airflow to remove the hot gas generated by the conduction Ies Gaps, Materials)
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alr flow on the order of 155 CFM per electrode pair. 0hg switch was V. Lenin Relrussiar State University. Minok

tested using a simultios technique hich duplicates he high poer Svet Physics-Technical Physics. ol. 22, o. 3 pe 17-99 (0/177.
electrcal wanefor's ppriencad by the switch hut reuires less Trans .o . Teh. ia, 47. N-6 (March 1971

operating power than is transferred to the load under actual Rotonty thore has been renewed intorest in the surface

operating conditions. Usig thin tatng schoe, a brod base of phtolectric effect of metals. hen a metal is irrdited by a laser

statistical eperimental data as generted cc nark gap sitch tho photoelptric effect ;s nonlinear. In the re sent note e derive
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lSwITCHES, CLOSING; SWITCHES. OPENING3
1151; 1R85174

CHARACTERISTICS AND CAPARILITIES OP THE MODULAR ESS EVALUATION OF STATE-OF-THE-ART HYDROGEN THYRATRONS AT EXTENDED RATINGS
1.I. Enight and D J. Sata .R. Gray a
Watkins-Johnson Co.A Palo Alto, CA RD, Griffios APR. NY lINHO
IEEE 1973 Eleuanth Modulator Seeposive pp. 17-22 (19/19731. IEEE 1973 Eleventh Modulator Symposium pp. 227-231 109/19731.

ES devices have ben desid.gnd ttesd nd era now available for Paper describes the bkground behind a omprehensive est em a
... in .,o rngeof ~w . td a no silblefor group of selected Off-th.-:helf thy, trons. .Specifi. objectives of

ton PP the _ tst e e voltagesdue to electron bem illumination of a semiconductor function of average current. 12) determine the maiium average
diode results in rise times and delay times of a few nanoseconds, current as a function of anode 0/Itooe. 131 determine short time on
on-off ratios of IES or io. and the ablity to provide multiple orand 14 termin thaAove r t he tubdtablit outpu pules deerin devce h.ove be tr itt th tubLodeo outputpulses.EBS Acumen havehbeen tested hichvon provide operating in a vibration test stand. While the data is in the form of

up to H.K output pulses with lsise time and en ENS a preliminary reeoro certain trends are evident These are Ill the
devine designed for high current operation has been .sad to produce n nolcuge whint nun be echievad is considerably above the rated
pulses a' 291 A witha 1 s rise time. ENS devices availibLe at the vleifaage c n ep l overthn rate u 2t rt
present time an be used fur COT modulatinn, for the modulation of tolue th aeroe current s enue to or to the rated value.
injection lars and as TWd grid modulators. I Rtfs. oar e aeo vren can be raised above the rated calve if anode

Primary KEuIurds: ENS Devices, WJ-650 levice Cu-rent Amplification; .cod i) rere 1 be
Secondary Keywords: CRT Modulator; TWT Grid Modulator COYRIGHTl 1973 IEEE, NEPINTEO WITH PERMISSIIN
COPYRIGHT: 1973 IEEE, REPRINTED WITH PERMISSION
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ISbITCHEt. CLOSINGt

A CO/SU 2/-LGSER-TRIGERED SPARK GAP
3742 A.- Nurmikko
(ENERGY CONVERSION, ELECTRICAL) Univrsity Ov California, Rerkeley Co
(Power SuPPlieS ) XI Journul Sf Q.ontm Electronics. Vol. tE-7, No. 9. pp 470-T71
CdARGIHG AND STH"ILISING SYSTEM EON A PULSED CROSSED-FIELD AMPLIFIER (C9,15711.

USING AN SCR-SWITCHE) ULTRASONIC INVERTER u cou a I srark gap triggered by a high-pressune CO/sub 2/ laser
T.P. Crowfoot (I) and G.W. Whalley 121 has beer conscructed. High-voltage pulses with suOnanIsecood rise() Admiralty Surface Weapons Establishment, Portsmouth, Hampshire, OR time ar upy l .i jitter have been obtained. The observed low laser
(2) GEC Marconi Research Lgs,. Essay. LK energy threshold reqi red to initiate switching sugests an
IEEE 1973 Eleventh Modulator Symeosium P. 176-183 (09/19731. aplcation of the spark gap in controlling and manipulating higher

The system described is used to provide a nery ntable 10 bV d.c. inten-ity -- ared rediation by electrooptic shutters. 3 es.
power supply for en RF switched CEO. The stablity is provided by e Primary Keiiords: Cl/sub 2/ Laser; Coaial Spark Gap; Tungsten
novel ouantun stabiLisation method using a controllable high Electrode: Nitrogen ee; High Pressure; Low Jitter;
frequency inverter to chargean E"T r n i t n SIbrn'Icnd Rise Time
accurately determined level. The use of a high incerter frequency COPYRIGHT: 1971 IEEE. REPRINTED WITH PERMISSION
grea1 tu rodones the bulk of the Power supPly by elininating all mains
frequency transformers and filters. Similar techniques have also been
euCoessfull, used for high stability pulse foring network charoino
systems. 3 ofs.C A

Primary Kywords' Ul trasonic Invert.r; Very High Stability; 3749Cro ... d-field A Il;i;;Shyri ,to r (PU LSE GENERATORS)

COPYRIGHT: 1973 IEEE. REPRINTED WITH PEOMISSIOD iSystem,)
HIGH POWER SOLID STATE MODULATOR FOR COHERENT AGILE MICROWAVE AMPLIFIER

(PULSE GENERATORS) EEI 97 E t dultor Symposium pp. 8a-8g i1
(Hr t *,i:d-tub) The P!esent papero rbsahg oe broasbn irwv

ESIG AND PERFORMANCE OF THE LAMPF 1-1/4 MW KLYSTROH MODULATOR amPliflI realized'frapleCmrsin M.T.I. or 1requency agile
a R. ndar system. After a short descrietion of the amplifier gleba1

Iretcort, the most imPortant solutions are pointed nut. i.e.. N.Y.
IEEE 1973 Eleventh Moduletor Symposium mp. 56-60 (09/1973). mvrvsrond protetions. grid modulet or .ircuit. H..-ground level

A design for a very relicole sinole-trode oddulator for a 1-I/4 inoorcaco. amplifier nroessor. the overpll .erforeences obtained are
MW andulating-amede bLystro is presented The operating voltage is else gev. 10 Refs.
Rb69k asT the variable pulse lemny ranges from 711 minioseconds to Priprv vi.ords. Solid State Switches; Crowbar; Protection Circuit
1.2 msec. The basic modulator circuit, which uses anel Zner diode Secoiiy Keyw.ords: TWT Moduletor
bias circuit, and several of the individial .oponents are described CtPYRIHT. 1973 IEEE. REPRZNTEO WITH PERMISSiON
in detail. Over 1410.10 high-voltage hrurm have been accumulated on
thess mod.l.tors. The principal feilu-a mechanism is grid n ss'on
from the triode. The failures cen te anticipated end itoired during T!u9
a normal maintenance period. The triode is then reoossad end -IT-vCS, COFNING)
reused, lube life data and a summary of the failvres modes are ikusun
eresanted. S Refs. HIGH VOLTAGE FAStS EOt PHASED ARRAY RADAR TRANSMITTERS

Primary Keywords: LAMPF Modulator; High Power; Zerer Diode Bias S. S. nUiEeRr, A. Gvffa end JT Carter
Circuit; Failuro Mechanisms; Life Test 4CM. Frt Mnout. NJ 7T13

Secondery Eywords: lKystron Mvoulator IttE (STI Eleventh Modulator Symposium pp. 09-196 (09/1973).
COPYRIGHT: 1973 IEEE, REPRINTED WITH PERMISSION In lage phased erray rader ystems utilizing miorouave amplifier

arrays cnnvocc d t a cmmon foor surely. it in necosarv to erooide
isoluhion bouen a faulted ampifier and the other enplifiers in the

array. A n.ris -nterrutr In the form of a high voltage fuse has
behy epli.7 ted for thin .ivn. cation. The high voltage fuse is3744 efrnCtiVu ILe io its 1e .Iltegn drop, lou post, size and weight. A

(POWER C0NDITIONIG v h. fUs unt a curr'. rutingif 4 e EM end a current

(Pulse Pormi g Networkel inturruntion tim f t 2 developed.
DESIGN CHARTS FOR DROP-COMFLNoIICH NETWRKS This type of use v:a vnd st i

T.A. Wail ha-nd array 9runsrtt, opvicotiocs. I Res.
Raytheon Co.* Weylend. MA 01178 Pr-v K---1- High Voltge Puse; Series Interrupter; Series
IEEE 1973 Elepenth Modulator Gymoiun iv C1-161 (09/19131. Oueraoton

The prispiples of pulee Aroo . ,nu dfi,n cith cnie . lIC - T ivS TcF, REPRINTED WITH PERMISSION
networks eae well known. t e . rtmP. .pl c ov'
prnoiples has been hindered bv the c lacity of -..eiy-ung eie' thu
simplest cases quantitatively TIts ceo' oresents the renvits ef
COmputer anelysis of dragp-cvmbee-.at'vv refunds The tedeaffs are 3751
described. and the results en a resen 'of ii charts nut show directly c

1
U;, GEtERATIOS)

the less in efficiency Iersus e atot v nvop beoe nd altar GENRATRS
compemsation. The cherts elsye puo' ae "hn ta ncessry to determine iierus:.i:nThelhtl~lv..... a"I, .1 * io--HIG" V3LTAOL PULSE OENIRATO e KICKER MIGNET EXCITATIONthe epreonent values to P-ov. e the sele _ted drooe-conoecsvnicn ilvOLOEPLEGHRTt I lE ANTECTTO

p.rformnce., 1 Refn. IC 1Enda'. U, Crier. K.. MetIo..her and P. Pearce

Primary Keywords: Droop-compensetion HotueA. enalysin: Dsigi CE'n. Gdenva. wp erland
Concideretions iLE 1979 Elerenth Modulator Syposium m. 12917 (09/1973).

COPYRIGHT: 1973 IEEE. REPRINTEC WITH PE*n1SSIO ire t I eciton facilitie on. the CERn 28 Get proto .. yphrotrona bn onEiually eecrndd to meet the imoreasing demand for fast
ojouted beams. The paper describes three na pulse generator systems

3743 fer the _vcitation of the kicker magnets of these facilities. Firstly(SWITCHES. DPENINGI a pulse ge-rato- for the fast euection from the CPS of inv desired
(Puses) ohi ruvity circuleting proton bunches is treeted, ThisEVALUATION OF HVDC FUSES i' 1. ;' C1TVF CVICES s.c-2t ' conform up tv sic ejections ppr seChine cycle with aJ.V. Stoer m,' in Ievol of 25 millisecOnds. Eotensioe life testing of the

Hughes Aircraft Co., Fullerton. 7* crict'v e ononts such as tirratron ,Itches.* cble pulse forming
IEEE 1973 Elepemth Moduvator Sv i-.." m .9 -8A iES 7TT ev e'i cinad rsvcuat cieer suplies i reported on. 7 Res.

cr~h MFull Arorturm, Kcr; Pulse Eorng tork;T
his Paer t -fscerne itae i l teru ]ui. cvne aoThvratrvn; Stercuse Pulse Temerator

assemblies of Hecdiotbd ,IAn.e.. . .hpvSt. (r, n.A rms It,[. RfrRINT[O WITH PERMSSION
operation; the evaluation n

• 
Ae-:, n '2 n -ms fr, ; and the

evaluatio N of Hughes "0 V cimcetvreno fuu The purnesa of

provi:dd f high ... s. d g- ne mv.Iio1.ec'geo bei 7: inl'am unattended. moltiple tra. r'e
r 

nuictm icve nu taner iv ave

:e sTyWTi Oprrattng fro l eO-'sniy n + e 3q;"
seve aTaralice sren d- -oL sy -t- vn5"".u IMnROED MUITIOAP ELECTRONIC CROWBARhighly undesisable to shut A . 'rt c oy

b

y tic a ire sioc., shuifl (d.. Scinodr
rmly one tuba ennerienne a v-r I "ie

Primary Keywords: Oemeloesen:. aclynin, 
1
ieiuitivn liii Sit Elevent Modvvtor SumonsiuJm pp. 204-206 (09/19731.

SIce a-y t e.words Tranellin u.-. r ' p- , i y rceba has one following chareateristicsCOPY IGHT 1973 IEEE, REPR NTr fi H " '- 0 ~ °~ -l- r~ a h s te f lo ,g c a a t r s1:4 f:-vq after application of the trigger pulse. b) low
unlevoae rn ai er firi.g. (c) low energy triggering nepability IA)
Irvo o fn' ofr Oeing voltag Under transient conditions
cvr.:,,-toi., nfol ung a Iced art. hocever . there is a danger acne of

onc c &l- i jltours'" which thepcrevheu' holly self-I~res. thuso:i.: v .e yr to. ago so that ru a tri "r:.rig d ts ot

nv ': .r i-.i . iac,,bps I cle m ction to the multinap
S. ~ ni'.ol cv t icHts II"I ma"s it rlul

se. . v' ,: a. ci v -iue. ncus TIrcsnt of its volte rating,
i i-o,. ,-' I~e~. ny .i n. of-foino at ooltae. sear the rated

it Y'iiT .c con. o " b n PeSf when the
n, rs n'o, 1 i..0 i n- 11 p ; d spf-firc A a e.;

lIpyelr,nT. 19:1 ILtE[. PPtrcl:TD WITH PERMYSSIII
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ISWITCHES. CLOSING; SWITCHES, OPENING) (In. Type; Thy.istorsl
IVanuu. Tub..; Venum Tubesl SOLID-STATE MODULATOR TECHNIBUES TO PROMOTE FAST PULSE FALL TIMES

LONG PUnSE SWITCH AND PCWER AMPLIFIER TUBES FOR PHASED ARRAY RADAR V.N. Mart,,
R.E Byam and J T. Mark Ea

1
'theo Cu, Waltham, MA

RCA Cor. Lancaster. PA 19101 IEEE ItTI Eleventh Modulator Symposium pp. .N-Nt tD9/19751.
IEEE 1971 Eleuench Modulator Symposium pp. 29-34 (09/19731. 'i papur dascribes solid-state tail-biter switching circuitry

Three new tetrude tubesare now in denelopment in 00 kW, il0 ki. for grid Urine tail-tiers in hard-tube mudlAtors and Reil-biters
and SOT AU sizes Aog use as Long Aulsa radar suitch tube., and with e-iloyu in high pule repetition rate line-type modulators used in
10 kW. 20 kW. And hI k0 lekeW s in long pulse UHF and I-1and rf power short range search and mapping radars. TaiL-biter circu its are est
amplifiers. All three tube. s% newly deneboped tungsten sati ea.tageous in producing flet fall times in the video pulses used t
cathodes end are currently being Rented for pulse lengths from I So dv.. hgh O"ocrfaplfiaro. Tnin paper describas Eha usa of ICta
milliseconds end with capability far greater pulse lengths. These ne in -tl rc ,that overcome d/d Lmitations which formrL
cathods are scecially develed for high current long puises. a-c precluded thur use in n.c aelications. Results of laborator yresistance. end long life Aspects of the tube design sal operation eaorintaton and a-tual circuit -- mantatien in production
in typical eruica life test ea diecussd. Refs. systems ere describad I Rats.

Primary Kecaorde: Tetrode Tube: Long Pulse, Tungstec-Matriu Cathode; Primary Kcords_ Tail-biter Circuit; Thyristors; Transistors; Fast

Pulsed Emission Fall Time
Secondary ,eayurds: Phased Array Radar Saeondary Keywordn Hard-tube Pulsar; Line 'e Modulator
COtRlGHT: 1973 IEEE. REPRINTED WITH PERMISSION COPYRIGHT 1973 IEEE. REPRINTED WITH PERMISSION
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T(SWITCHES. CLOSING)
(Systems) 3758

MULTIGAP CROWBAR TRIOGERING STUDY (SWUITCNES CLOSING; SWITCHES, OPENING)
l.A, Wa;l ;.s Go;,s. Crossed-felid; Gas CPus, Crossed-field)
Raytheon Co., Wayland. MA D.177 Til CROSSED IEL SWITCH TUBE AD ITS APPLICATION TO HIGH POWER
IEEE 1971 Eleventh MTdulaor 50miosium pp. 207-216 T09S19731. M006LATORS

This per er recorts the reslts of a study on trig nrino problen MA. Lutz
n us of nultigapc-owirn. The .ldt. of narlnun crcecer tast tuehos Resoaroh Labs. Malibu. CA 90261

methods .s studied. and reomendations il he yrasented. Thu study IFEE i9T) Eienenth Mu tor Symosiun pp. N4-A IIN'1973).
alsh determined which st'ay inductances end ce atncs in t-- ;his payer descr bus the principles and recent deneloynent ef a
cohn end its trgo-ng c rcujt have i g.i icant effect on cro-od 'eL sI- tch tube caneble ef c Lsing and open , n an HIOC

trg,-i) .ierformerr. Button triggteng wee stud-ad as an circuit. ThQ tube orutes as a Penning nicharge which can be
etl..i-iv. trgqring methtd that -o.idot firing under all c'irvlled by am evtnrculvy apliod nugnotin field. Several of the
nnt cnn and renui'ns no lODE blvyhin' - cactur. A multigap uhysico hr.mana associated ,ith this tube ae- dencyibed, includilg
crcubur uting the reSt o this study will be desrribed. The nigtini. ,inte., the ;lcu to arc transi tioc, suttering. gas cLean-wp
ro.b.r includes in.ro.man ts i treec.ge .t"s and in the electrode -yd life. Ono Particular tube hoe r.lablt intsrruptQd 2.0 kA against
capacitor design. The crowbar is coruna-free at 180 HV and is 60 kV with a voltcgo renovery rate cf 15 kVconrosecond. Several
reliably self-Ning ab.ne 50 k. B Refs. Aroiicetions for this tube are described besides those relating he

Prinar, Kay~tcd, Multisgs Crowbar; Triggering Problems; Peaking Gap; eoer utility seVite. These inoludA component protection, HUDC
Rotnon Triggaring irterruPion for curretS-fed line-type nodvlators and substitution

COPYRIGHT! 1173 IEEE, REP'HTG WITH PERMISSION for hard vacuum tubes for highar poue- hard tube modulators. 12 Rets.
Primary Keywords: Crossed Field Switch Tube; HVDC Circuit; Panning

Discharge; Jitter; Glow-to-Arc Transition; Life Test
Secondary Keywords: tord Tube Modulator
COPYRIGHTE IHY. IEEE. REPRINTED WITH PERMISSION

3754
1PULSE GENERATORS) 3759
ILine Type IS1ITCHES. CLOSING)

PULSE GROUP OPERATION OF HIGH POWER LINE TYPE MODULATORS hr-otrIns)

R. anrd Universihy, Stanfoyd. CA 94305 TEE MEVELOPMENT OF OEUTERIM THYRATRONS FOR OPERATION AT HIGH
StEEfo97 Unov r dt, to 162-171 9 03./057 DUTY-RATIOS AHO RION AVERAGE CURENTS
IEEE 1970 Elecenth Modulator Symposium pp. 1A2-171 119/19711. R.J. Aheldon lIt end HS. Hiools (01

The develonmont of a Sigh power double pulse line type modulator ii MU .amve Co. London, OK
is described. The design goal output of this modulator was two ItS 101 Scud Radar Establishment. VMlcer., Wornestershire, UK
kilovolt 2.0 microsecond pulses with an interpulse seperatlion of 21 IEEE 1971 Eleventh Modulator Sysposiu" pp. 239-21 09/97)1 .
microseconds. Is order to eroduce tu closely spaced pulses the A circuit is described in Which thyratrone hane been operated at
network of a SLAC standarl AS sesuciatt single pulse modulotor was 53 duty-reti owith unusually high average current. Two valve types
spit electrically, but not physically. An additionaL hold off diodo. nr c ha
thyratron and end of line clippar ware installed thus enabling the clansf service. Good inve-s-voltage perfonrma end instant start
two networks to function independently hile sharing common c r r s . .
charging inductor asd Power supply. The interaction oroblams. i.e.. Piay t gud uerum Thuratrons; High Average Current; Rigt
sympathetic Fing atc. encountered and the methods used to solve Seul
them ae discassed. 0 Refs. CnPYPIrHT: 1973 IEEE, REPRINTED WITH PERMISSION

Primary Keyciord: Line Type Modulatn; Double Pulsed 0erasion;
End-of-line ClIpper; Pulse Iransformer; Thyratron
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375S TIE GENERATION OF HIGH FREQUENCY SINUSOIDAL AND PULSE WAVEFORMS USING
(PULSE GENERATORS) HYDROGEH THYRATRONS
(ard-tube) LJ. Kettle and I.P. Newton

RUEtICH MODULATOR ER COLD-CATHODE CROSSED-FIELD AMPLIFIER Eglish Electrin Vlue Co Ltd, Chalos nrd. Esse,. AR
W.I. Smith IEE 1973 Elocanth Moulutor Syneoviun en. 100-ID2N'I13).

RCA Corp. Moorestown, NJ 00S7 The n-r''t Iof a high efficiency. , high fresuency nmewvee
IEEE 1971 Eleventh Modulatnr Synsin ye. 153 ItT (0921ST). goneratc using a hydrogan thyratron switch is described an some of

A rader transmitter desig,.d En the Minnile and Sunfane Rodur it, uses arc mentinned. Further, a ponbination of thin circuit with a
Dioision of RCA has ancono-d warnat-ie perforcacce through u' of a nendord .. ite mcdulator circuit enables a high freqency pulse
type SD-2S7 crussed-ftold .mfl.iar, Ibis CE Neotures a hold qnoator to be built which allows a longer Rhas normel racovery
cathode whose omission is aitiI.d by hF drive and tvermimatd by 0 ncrit tvr the Rhurotron. 0 Refs.
hard-tube modulater-drioec electrove. The cefo-ance anti dosi -c na, eyvords PuLse Generator, Waoefe-m Generator; Hydrogen
features of the transmitter are fosryibed with enihasin rc t1 a Thyratrn- Long Roeovery Perod
s-ecialiand ra.se theeicq cne hard-tvbe podua. tr re-uirsed hu t , r.PHIH: 19)3 IEEE. REPRINTED WITh PERmlSSION
ouench electrodu. 0 Pel

Primary Keyaords fard-inre Neore Generator; duench Modula,,o,.
Crosed-Field AHslifier. Varible Poea; Voriable 17bl

PRe- "te lS UI;CHES, CLOSING)
COPYRIGHT. 1973 IEEE, A)PRINTEU WITH PERMISaISM Tiivistorni

7"ltRISTORS FOR POISE MODUATIOH AT HIGH PEAK AND AVERAGE POWERS
2 ' Cei, (1), t S hicholis Ill and F. Wcod 121
1! Hirnt Reserc h Labs. Wembi.y. UK
2 ovi] Radar Establishment. Malern,. Worcestershire, UK

3756 !FEE 1973 Eleventh Moduletor Symposium pp. I 1 ,09/197D1.
ISWITCHES. CLOSING) 7c desii ,rnblens c

0 
a lrge p ul dlater thyritOr far 2 kV

ISysbes I Eu I erat ic at 3I microsecond Pulse length are discussed, and
RAPID RECYCLE CROWBAR CIRCUITS eneincteL devices eye descr bed. The perfornacebtuinad is

O.* Lyuta and TA. Wei, cnc..i with .at vA ecesible altevatine devines both solid-state
Raytheon Co. Waylend. MU 117A - g. s _,nhw . ,efs
IEEE 1973 Eleeth Moduletor Symposium pp. 21T-22 (0y1973). i-ivoj- a wiords: TFr tor Moduletor; Eponi ntel Device; Design

Crewbar Circuits am used across ..gh voltage energy storage Prcblos. High Current. Nigh Speed
capacitors emoloyad in the output sta0esn high power rnader E-lPuRnT 197 lEE). REPRIRTE: WITH PERMISSIN
transmitters. C oncen, tuna; h~gi viltaca poumi suenla ond croober

cyst ens resume DEC-GO "ecyl i-un n the ridor n s.unds
Circ. ts were -,died wich ci wi all the -eden tivnitter to be
brought back ' aie cithina cv..jrad microseconds alter a slut
tube fault condition To Casio ciru:ts er tested In Rho fis' (n.,

15  
OcNEVATTRST

kind of circut . the c.cacitcy hnhn energy is dissipoted. as in nard-tuhci
-onvantional croeba, crcuits. ad the henk is ihan awickly renheroed TeAStl S-BAND TRANSMITTER MODULATOR

from nothr nanacitor. r.ne s. tnd kin- ti circ'Jit. t hen.rv.. in% N -sl-
he caoni.P. ba ae ta-roriy eturad in ye'rsadroiprity cc ta1 -C rc., ta0e1,Cn- NJ 0DS
Sane ooantnr. and t.ran -etrnod .. nom .. laity in restore Iti t,' AI -eausth Mi-tvlotor Symposium op. AI-b7 t0lIRT1I.
operation The tests snowed thet bth inds 0 iuRhe TRADc 5-Dand t anmitten nodlator is a direct s*riescewPled
a prof e'e ce for the t (ikni. dsscr, ted ote Fither corA is tlotngade moiiulaeRe emnlying three L5097 Beam Switch Tubes in a
needed en switching t es Pr this al to, and it r,is idice. Th dul r ll
be dete red how fast uota ue b _ctually be neapii f ad RFdutyof
tube after an arc ttot cousino it to arc n 7 f 0 03 eandtos re a -Oo. le vel of It at e a duty of

PGay.y!a -o' et Sac. Sen nrrgglieO icn The Cnc.)i~itvr cn gencrote a -d range of single-pulse or1N7 IEE PErsi;-e (s Ti , PETTShot R5 vtm hrnt -mndc upup fnim5 at vernicus PR)s n c llows for cnn timeous
COPYRIGH 1973f Iou oun : n W11 a minnyn a ithicut intorruct en of data.

.eccnnt ~rro't coiactrisiic of the 951 provides flat-tee
.. nti egui--,i fretures and fault current 1mit,ng 0

-a. ./ er irs tncN So ich lTbe; Paralleled Sitoch Tubes; Vria1le
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(ENERGY CONVERSION. ELECTRICAL) 3771
(Charging Circuits) (BREAKDOWN STUDIES)

TRIGGERED CHARGING TECHNI:UES FOR PULSE GENERATING CIRCUITS (Gas, Elootnicol)
, J. Suoes PULSED NANOSECOND ELECIRIC DISCHARGES IN GASES
English E!ectric Valvo Co Ltd. Chel sford. Eses. UK G.A. Mesyats. Y.1. Bychkov and f.t. Krseno
IEEE 197- Eleventh Modulator Syosium pp. 1T2-179 (09/1973). Academy of Sciences of the USSR, Tomok. USSR

This pacer dscribes soerel different circuits which ..n be used Sow- Phys. U Vp. vol. 15. No. 2 pp 212-297 (12/1972).
to octat- reliatle triggered chareig. for hvdrooNs thyretrgn T.ans. Fron. Usn F Fi . Nauk 707, 21-22t (JunN 1972)moduatN'5 with duty cycles in Agecss of 00el it ig usually s anelyoze the physical phoona occurring during thg brsakdownnee s _v to delay the recharging of the pulse forming ntwork to Of gas gaps ithim Simon on the ordpr of saceral nanosecosds or le.
allow time for switch tube rscevery. 0 Refs. It is moted that the srs mre 1 .echanis has low probbility if theProry tyworns Charg

9
g Circuit; Coe.d Chargng; High Duty Factor times of 'or.i of She discharge and the fall-off c' the voltageCOPYRIUNV 1973 IEEE, REPRINTED WIT) PERMISSION across the guo are comiensurute with the emission timps of the

c citel molorules. The deoelopoect of a Townsend discheruv is made
difficult by the strong influence of the spoce charge of the
avalanche. The discharge siechanises n single-electron ard
mu~tl-ieectron initiation are dencribad and the features of their

3714 deucloomoot are outlined. Oscillugrapho od electron-optical
C CIeasurnnt orocanures are described and the min eperie.talING; SWITCHES. OPENING) a rt d. Theori s plai n he a n reg l ri ies are

IV u, epresentedf toehf "h ehns or iritiation -rd developmetECW 100.030 TETRODE PULSE TESTS AT RADC of a discharga in oil ..trono elovtr'c fields. It is noted thu
P. San 1_1,t ir. tearRP. Griyff n A. a v-radiaton is procuned in toe disnharge. Rusults are reported on aR idishiu it a voltage below the static breakdoi uu]le, niated byIEEE 1973 Eleventh Modulator Symposium p. 35-39 (09,1973). fast electrons gnd by ictenne ultraciolet radialon. At Refo.This rviistgetion showed that 'mis tube can Provide nVry stable Priinu KEvyords- Naocsecond Brekdoiwn; Single-electron Initiation:eul t cerfonnonce at a wife variety of conditions well ebova it 4 M'lt-loctror Initiation; Townsend Discarg. Verymegawatt and 40 Rd ratings. In an effort to obtain lata beyond the Strong Electric Fields

published ratings on Tat-ode Switch Tubes, the RADC High Power COPYRIGHT- 1972 AMERICEN INSTITu;E OF PHYSICS, REPRINTED WITH
Lacoratoro conducted en inv-sigation on three versions of the EIMAC PERMiSSION-CWAIC,IOI TRtrodes. These tubes are ean-factured for high Power
scont-aa broadcast ser.ice. U Ref.

Pri mv-y nYwords: 9CWOO.I00 Tetrode; Rise Ties Datermsation; Voltage
DroP; Avode Dissipation; Nigh Voltage; Hgh Power
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(SWITCHES. OPENING,

3765 lGos Ges E-beam
(PULSE GENERATORS) RAPID CUTOFF OF A HIGH CURRENT IN AN ELECTRON-BEAM-EXCITED DISCHARGE
(hald-tube TM Koval.chuk and G A. MasytsHIGH REPETITION HARD TUBE MODULATORe Of Atmoscheric Optics. Academy of Sciences of the USSR,

AID KAd PEA HIG RPTIO ATE NRYlEMDLTRMoscwUSR.A. token and L Genoca MsoUS
Stanford University. Stanford, CA 94305 Soiet Technical Physics Lettersi tel. 2. No. 7, pp 252-25 (E7/197).
IEEE 1973 Elent Modulator Symposium pp. 47- (09/1973) Orans- From Pis. V Zhurnal Tekhnicheskor Fizike 2 4 k99-E 1197k)Thi pe d r the r The Problem of cutting of, a high current like itS-lEt A in a timefabrication end test results of a intennal of the oar Of lET sac is a central problem in he
sodulator for the 22D AW S-3and klystronse which are part of the d al of hi uer o aEvsavond tPu l system ith eProposed be.am rcirculating system at the Stanford Linear Accelerator kee ore. o p pares tr theon knows currant 7bre dcpbeo
Center. I Rose.e tonly knwnctve aker capae

Primary Keyuerds: Herd-Tub Pulser; Series Modulator; High Rap-Rate handling high-power. nanosecond pulses is inductine energy storage
Secondary Keywords: Klysron Ofiner systems is w devics which eoploits the eplosion of a large nusber ofCOPYRIUT: 1973 IEEE. REPRINTED WITH PERMISSIOH Hicror-s ie conductors. These bregkem are single-shot devices, sothat their .lication is limited. We believe that devices with

euterno s v -tained volume gas discharges. coctrolled by electron
be~as. ore promising for use in high-current currect breakers. In
such a device, which we call an 'Iv~ection thyratrnn'. the current i.

3767 ct off by terminting the ojaction of electrons into the gas. S
IIREARDOWN STUDIES) Refi1
(Des. Electrical) Primary Keywords: E-beam Controlled Ooening Switch; Injection
EXPERIMENTAL INVESTIGATION OF THE STABILITY CONDITIONS OF A DISCHARGE tocratron; Anolysis; Theory

IN A GAS STREAM CDPnRIGHT: 197 FORIT A INSTITUTE OP PHYSICS, REPRINTED WITHGa. Galechyan and S.I. Petrosvac PERMITSSION
Institata Of Physics Research. Acamy of Sciences of the Areenies StE.

oy. J, Quantum Electro.- Vo. 7, No. 5 pp. 699-k t 105/1977). 0774
Trens. From: Kvntevaya Elektron 9, 1143-1144 (January 1977) (REAKDOWN STTDIES; BREAKDOWN STUDIES)

It is shown that the flow of a gas through a discharge region (G,4. Optical: Lightning)givee rise to fluctuation ef the current and the amplitude Of these A PREMIVARY STUDY OF AEROSOL IHITIATED CO/SUB 2/ LASER PRODUCED AIRfluntuations dseed on the gas pressure and flow rate. The conditions SPARKS AND THEIR ABIlITY TO TUIDE ELECTRICAL DISCHARGES
for stability of a discharge in a flowing gas are determined. 2 ReRs. J.. Greig. R.E. Pecfacek, R.F. Fernoler, IM. VitkovitsKv, A W.Primary Keywords: Electrical Discharge; Plowing Gas; Discharge eSloe end O.W Koornan

Stability; Variation With Pressure Navel Ranmoh Lab. Washington. DC 20375Secondary Eeywords: Laser Pumping EL Pendndun Pvcort No. lEN7 I1/1977).
COPYRIGNT: 1977 AMERICAN INSTITUTE OP PRYSICS. REPRINTED WITH ovjilablty: HO ATSOU9T

PERMISSION NTIS
the time development of air sparks initiated on asrosols cear the

focal regios (fyvm) of a 1 hJ CO/sub 2/ laser beam his been Stadied.
76 (he sperk et eoch 1eronol crnduced a shock wave that eepanded(REVIEWS AND CONFERENCES) ieri call et c. ro netel. ,ES om/sn during the 1.5 microsecond(Ravies) a I of the l,e pulse. In time these scherical waves coalesced

GENERAL CONSIDERATION OF ENERGY COMPRESSION forming a turbulent cylindrical column frcm which a cylindric.l blast0 5 Zuck r waue separsted. The turbulent cylindrical regio nous earlyLawrence Liveraore Lab. Livereore. CA SST t tionery > 101 rinrIsecosd tIme s ele) end was abis to conducttiL Report No. UCHL-81047 UClN/I eontri vl streimers at gretly enhanced velocities at times as long
Availabilty: UCRL-80047T Is y vlisocond after the loser pulse. 19 RafsNTIS P-,n-'. v: d i.dn: High Power; Aerosol; Air Breakdown; Electrical

This general treatment rf energy voscres-os deal. with some of Discharge Guiding
the fundanentel nonside-ations involved in such a process. The Se-dai Ko- OcOo: Gas Lasar
authors discuss, I) thg need for onmplamentary energy modes such asagneto electric or kinetic eroy codesn among ohigh to transfer the
energy from one to esother; 2: the difference bet.een Lsgitudinal
andtravsoerse compression whaic the forcer n ortens the pulse length
and the latter the eulse eidth 31 the adiohatic as. the noadiabatic 1779
prOCess and the seed for ceherence; hi tnpmuaimum e"ffciency path (BENRDCWN OTUDIESI
cod Optium number of otages to ach eve a given coresion; ) th. GaE
generalized action equation of Compression. A oriety of .OereSsion C-tria FUcircuits w:il be discussed utilizing some of the above mentiuned oR Pedersonprinciples I Rars. Th TedonhovlUivriy gy emr

Primary 
t
eowords: Energy Comoressn ; Impedance Conosrsion; Plasma IE 0Trec ion n Persity. Vc retos Aenmd ,N

Sta t01n 204IS (12/1970).

Possible mechonisis of spark breakdown Is SF/cub 6/ and other
electroneovtiie genes are discussed. end muantitEtite criteria are
aUerind fun tho0 ownsend Spt and tha streamer type of breakdown in79 c iorm fields. The Townsend oriterio is of considerable Physic.lSWITCHES. CLOSING) nt. t Ld fficult to aoly to engineering Prebleos. wheres the(Mi snal Iseoum) se- nrcal streamer criterion, which holds for i--ulse breakdown.

LIGHT ACTIVATED SLMICTO UR SWITCtES cen bo applied to any gap geometry ef knew field distribution. 23O.5. Zucker Rods.
Lurenc e L bLicereor. 9450 Pnviao Koywords: SF/sob N/; Breakdown Meohonis1; Townsend Disoherge;LLL Racont No. UCRI-ADINA (19/1917) Streaner Mechanism: Field Distribution
Availability: UCRL-80046 COFYRIGHT: 1970 IEEE. REPRINTED WITH PERMISSION

NTIS

Semiconductor jum.ti. o e eapable of suitching large power
delitis. AS far back as the early N0's, silicon thyris.ors 3789
eonducted 10 kA/sq cm. in the nurg. mode. Electric fields (SEITCHES. CLOSING
Paechlng 00 kV/ce are quite cmmn The single obstacle in the itvlid 01eloctric, Electrical)

utilization.' these deoins in high powar applications is the slo NISH-PfECSI;4 FAST-ACTING DISCHARGER WITH A SOLID DIELECTRICcurrent re of rse, end high pucr operati on .os attained in A B Gcesmi. LV. Dubo-oi end OR Zsblotnkayemil],second type applications onl The s1.w turn-en is due to the iyieotfic-fetcorch Instituta Of Eleotrn-Physical Aecaratus. Leningrad,
nlow d'ffusion of carriers in the obsenca cf an electric field US0limiting these denices to the nicrosecond rise Time regimy. Lig'it I nn'nu-wots And Focerimen Eel Techninues, No. 7, pP ktt-4NV 119/1970).
ectoat-os whiph invaoes flooding he dPot,cn region th Fasor 

T
n',s F'-n rrboir i Ookhnia E knerinente 2. 120-122 (March-Asril

l;oot Prlvides for instantaneous vonducticn bvorro ting the .evttron -7k
hole mornsnesseny Hon condit'en n siho. This Pyre' will discuss A di chonnon th Polyethylene inouletin for the spark gao is
the cotaeia lities--theoreiol mod p-acn-vel--fvn- Sn. ut- jigg5Oon of denor'f -io ,i- discinrgor inductance is lass than I c , it operotes
tcosw deninoa in high-power arc-lict-ons. t -dOtOc, Oren ,n in,. 7-'; -'v vol lgo ronge. and the firing time is about 3E-7 sac.
n.c.ting poten tialities and ne t tiin:N5e to mmcc the 7 PRi

.e.fonmo-e and now mateiAls 0 Refs Pr nmari.c-vo-d: Solid Dielectnic Switch; Polyethylena Dielectric;Pfimyrj Ke¥cords: Light Actioa.td SS.widurio- Twitches: Resonanc.e 7T 5i cv v.. y,. onifog.- cu Inductony
et-. C .cPv7 .- ':,KFlt --I U'! , i 'k E W! ;. FE SS:r.n
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(POWER CONDITIONING; POWER CONDITIONING) IDVEARDOWN STUDIES; BREAKDOWN STUDIES)
(Peeking Gaps; SaturabLe Reactor.) (Gas. Elmctricel; Gas. Optical)

PEAKING THE TRAILING EDGE OF A HIGH-VOLTAGE NANOSECOND PULSE IN AN PROPAGATION OF HIGH-VOLTAGE STREAMERS ALONG LASER-INDUCED IONIZATION
UNMATCHED LOAD TRAILS

0.0. Il'n and A.". Shenderov h J.R. Veill. D.A. Tidan, I.T. Wi kr.on and D.W. Roepeen
Physlnotechnicel Institute. AcAdemy of Sciences of the Ukrainian SSR. Versar Inc. Alexandria. VA 22314

Kharo'ko. USSR Applied Physics Letters, Vol. 7IT Ho. 1. PP 21-22 (I7/INTI).
Irstrunento And Erperimental Techniques, No. 2, pp 440-442 (011 .). The channeling and gui dance of ao electricl breekdnwn streamer
TPans. From: Pribory i Tekhaiko Eksprisene A. 116-118 (March-April vie laser-induced ionization trail is discussed. end preliminory

IN7O) euperiments demntrating this phenomenon .re reported. IS Rts.
Methods of peaking the trailing edoe of high-voltage puLses br Primary Kepooren: Eredkduo Chunneling; Laser Channeling; Theory;

means of n:ark gaps and nonlinear inductances are described. Geosetry Conside-otions
Gsn'llgross of the pulses are gicen From the results obtained it CTPYRIGHT: 1970 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITHfoilaws, in particular, that the methods suggested can be used to PRMISSION
uctain durations of I to 2 nsec for both the leading and trailing
edges of a pulse in as utmatched load. S Pals.

Primary Kevu-ds Pulse Troiling Edge; Edge Sharpening; Trigatron TOA1
Spark Sac; Nanlinear Inductence; Unmatched Load TSi."ITCHES. (LOSING

COPYRIGHT 1970 PLENUM PRESS. REPRINTED WTH PERMISSION (Gas Gcs. Llectrical)
SUVHAOSEC0oD-ITTER LASER-TRIGGERED SWITCHIHG AT MODERATE REPETITION

RATES
3812 J.R. Rettis end H.. Guenther
(PULSE GEnERATORS) AFIL KLrtlurd ER., N 071)
(Reciani IEEE J urnai Of Qjantum Electronics. Vol. QE-h, No. 8. p 483-491

BE KIND TO YOUR PULSE GENERATOR (C8/1970).
M. Marshall A SI-nd Iser-triggered spark oae operated at repetition rates tn
I-N Research Labs. Oakland, CA 94607 50 eps is described. Jitter of delay Vise an lO a crc.l ns was
Elactrenic Design Vol. 1. op 34-tA (01/1975). demonstrad Ouendence ef delay and ltte was inastigated as a

P rcclps frevuently ancountered by pulse eerator users, such as functiun co e tura. eressare. lasor power, and alecnrode
improp- termination and misting pulses. a eained en are their at.r6aI. Sucanosacond tie s ent'ined with en little as I mj
soLutcn1- Selecting the right generator for difforott epclications in b ,-5 giant pulse Irom a Hd/sip nT' in a YAS laser The
otd t'e trade-offs to catch nut Icr era discused. 3 Rats diale.t-in gases u-ed incluid a hi Proportion of Ar aiaad with

Pripuvy Kevuords- Pro-r Pulse Gener.tor Appl;cat.on; Reading N/cub 21 or SF/sub 6. 16 Pads.
Specificutions; Care With Cabling Pri ry K.ywords: Nd-YAG Laser; rgon Gps; Various Electrode

COPYRIGHT: 1975 HAYEN PUBLISHING CU. Mterials; Scbnenoseccnd Jitter; Re-rated; Life Test
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)DIAGNOSTICS AND 3NSTRUMENTATION) 3000

TO-field) (DIAGNOSTICS AND INSTRUMENTATION; DIAGNOSTICS AND :NSTRUMENTATION)
ALTERNATING MAGNETIC-FIELD INDUCTION METER UTILIZING THE HALL EFFECT (Current; Voltage)

IL. Vinnikoc and .1. KEa tade dIGH-PMPULSE CURRENT AND VOLTAGE MEASUREMENT
Institute Of Electronics., Atciation. And Remote Control. Academy of R.J. Thes
Sciences of the Georgian SSR, Tbilisi, USSR Laurence Licermore Lab. Livermore, CA 94550

Instruments And ExperimentaL Techniques No. S. p 1221-1224 (10/1969). IEEE Trans.ctins On Instrcmnts And Me suremet, Hol. IM-iR. Ho. 2. p
Treas. From: Pribore * Tebhnika Eksperimenta Si 116-119 102-lT (05/1O).

lteptamker-Oetober lYANI This paper is a survey of methods of high-iepulsenurrest and
An instrument is described for meascring average values af the coltege moesurenns. Tyvically. such measurement technisues must maw

alternating .epsnent of magnetic field induction in air gas of 1 - include carabilities for measuring Nigh-energy impuLses hiving peek
or more at frequencies from 20 Ha ce to 10 kHe. within the range from ...ars as high a mane 'egacatt.. currents as high as many
0.001 to 0.0 0 with an accuracy better then tor- 2.5%. The responsa mego-ameeres. or voltagas as high as noceraI megavoLts. with rise
ef the eduction pickup (an ndium arsenida-phosphide Hll generator) times an shtrt as a fraction of a mscrosecond (even as short as the
is linearized over sach measuring range. The cariatione of the subnenospond range for moderately high-energy impulses). These
indicti, curce can be obserond on at electronic oscilloscope f or capabilities had to be attained in - aent yei s to meet the needs of
which cunsections e prvided. The induction reter has bean canioun oras of scientific research -alng such high-energy
celibreted with known va'Ies of contant magneto. -field induction. 4 impulses. Thisrerasents a significant extension in the state of the
mFR. art of such measurement technicu-s beyond their more traditional role

P-rarr Keywords: Hall Effect Senser; 0.001-1.0 T Field Range; 20 in deuelopnent and tasting of hioi-vltage buLk power systemHe-IT kta F reuencp Range; Error Analysis equipant. The three must cnmonly used nethods of high-impulse
COPYRIGHT' 1970 PLEFHm PRESS, REPRINTED WITH PERMISSION crrent measurement are the magnetic probe, current transformer, and

'pure' resistiae sthnt method. These methods are treated in
..ensiderble detail. High-voltage capacitive diniders, rasistice

3831 dicidars, and redontion-tyen atetutrs are canered as the
IPULSE GENERATORS) principal method Of high-7 ipulse vltage meanurenent. ith some
(Tricoer) added discussion ff the meuns of insulating such devices. 42 Rf.

OUR-CHAHNEL UNIT FOR FIRING SPARK GAPS SYNCHRONOUSLY Prirary taywords Reviw; Magnetic Probe; Shunt; Capacitive Dicider;
V... Hybin. .N. Chernnoh N.I. Znchanko and V.A. Stoepno REistie Divider; Reflection-tyne Attenuator
Sukhcni PhyaiotechnieT I netitut, Sukhumi . USSR COPYRIGHT: INTO IEE, RtPRINTEO WITF PERMISSIGH
Instruments And REperimantal Techniques. Me. 5. pp 1187-1188 (10/1969).
Trans. From; Pribory i Tekhnike Eksperimonta 5. 86-87

(Septmmber-October 1969) 3907
A simple circuit is described for a four-channel synchronous LINSULATION, MATERIAL)

spark-ap firitg unit with an independent power supply based on a 'R'oue..s)
oujsod rectifier. The device was tasted on a mcdulator at A working SELECTION OF MATERIALS FOP USE AS ELECIEICAL INSULATION-A PHILOSOPHICAL
veltoge of SO kV. The dispersion in the firing was no more the" 50 AND SYSTEMATIC APPROACH
nsec 4 Refs. J.R. Fokl1s

Primary Reyeords: Trigger Generator. Thyratron: Capacitor (vergy Ouren Cn. Wilmington. DO 19890
Starage; 45 at Output Voltege; SO no Jitter; Pulse 117 Transactions On Electrical Inlsulation, Vol. EI-6, No, 0. Pp
Trarsnr-e, 106-110 (09/1971).

COPYRIGHT! 1970 PLEnUr PRESS REPEIHiED WITH PERMISSION The selection of a material for use can be simplified by listing
the use-rputirempnts/rateriel-pronarties systematicalLy so that a
arork a -conbinotio of prertial can be found. The resuiramenAs are
ogenuad under thu tediogs of mechiunicl. tiersaL, environmental.

c ec-rIcol. and aconoric. These re generally in decreasing order of
0040 i nortance acapt where aconomc factors oerr idA. T Rrf.
(SWITCHES, CLOSING) Primary teacordn Insulotivn; Selontior. Criteria; Mechanipal; Thermal;
(Gas Gaps. Electricell Eun ec n tal; Eleactrita ; Economic

HIH-VOLTAGE GaS-FILLED SPARK GAP CYPYRIGHT: 1971 ]EEC. RErPIVTEL , nIT PERMISSIUN
V.N Ishhche end V.N c'tar nskIi
Instituta Of Samicodunto P sicsi, 'uadeny of Sciences of the USSR.
Noces,biisk, USSR

1,atruments And Eaperian tal Techniaces. No. 5. pp 1185-1181 (11/1969).
Trans. Frum: Pbory i Tk"in. Ekonpriment S,. aS-tb 20

(Se tmber-Octher 969) (SWITCHES, CLOSING)
A ges-filled serk gap and the results of its electrical testo are (G's Gaps. Ortical)

described. The spark gap is designed to switch coacial cbles that TRISSEPINS OF SPARK GAPS aY LASER-INDUCED ION EMISSION
e charged up tc ueltags between 1l end 41 Hf I lls. K Uiher and Toiume

Prmary K/words: Spank Can; Field Distortion Gao, Nitrogen Gap; 40 kV Uniuorsi.y of Teyo, Bunico-ku,. Tokyo, Japan
Operating VIltaqe; Hrekdoon Aoltago Manurenent; IEEE Journal Of tuntum Electronics, Vol. VE-A., o. N. pp 239-241
Switchinu Line Iasremen t; Rp-rted; 1 Ia 104/1970).
Repetitun Pate A mactoni of Ipser triggering of spark gaps in which

COPYRIGHT: 1970 PLEHLm PRESS. REPRINtTD W;TV FFRMISSION lpnar-pruduced n .poy Abc detitant role is inmastigatad far
several electrodo naterials. Spark channels due mainly to
lne-nroduced elect'nns and chancels due mainlv to laser-produced

38a4 3r- soe plotrI dlstinuoipi by high-speed shadc.vaph tchnisuet.
IPOWRR CONDITIONING l faa
(Pulsa Transformers) ;r, c F ecuords: Lacer-opoduced lon: Se I.ral Electrode Materials;

INCREASING THE MAXIOUN PA)IENTS TN THE WINDINGS OF THE PULSE Lono Celoy Tines; Anode Irradiaton; RUb Laser
T 1ANSFOmiS UP 1ELEATP FORETNJECTORS CI, TyRIhT 19T IEEE. REPRINTED WITI PERMISSION

A 1. Bbalin, G R. Zobinososuc, 1.t ",if, ev_ SI F akcie
Instrutents And Eanarnevial "mchrouaao..., pp 911-915 (07/199)
Trans. Fro. Priocrv I Te-h. Eksp-r, ta , 94S-8 (Julv-August T9U

1969B RPAKOC41. STUDIES)
The ese' article dascibanthe rasu Its of en inontigation ut TGi,- Pertiple)

the macimum electrip fan oveciento In the wImong insalat~vcof he STUTY OP TOE FrFECT OF DUST PARTICLES ON BREAKDOWN VOLTAGES IN AIR
pc~se transformers used ',r ae hig- tacI tune supply yR eccalerotur K a I 'ertinusnan ed G R B..I,
tubes in hIgh-po vac .i..a.t.rs Ainnor... in the i rtiv Iced h T,- cinns St The Soot ATrican Institute Of Electrical
leads to an increase in tie mnvimt- credianPs I Refn Engnrors. ccl 55. rart 4. Pr IT-It) (04/1964).

Primary Keywords" Pulse T.i.n'o-mei; Anltgag Dintiutcn Ecu Tin results o a ttuy of the influence of carbon end silica dust
Cuirer t. Co,,Icaru a I ad. Parormanco Test ;nannihpip nheie air u- n is resented in this paper. IT was feod

CYPYRICOt 1969 P)ENi0 P S. oii7nTF WI'H FFPMIP'lr'; S-I ,tot t de I tad o the cathode was the iaOr contributor totie vd,,utic- n
t 
hieaOWdaon eve~*9 and that dust 0 oncentreation in te

gon* 'a roolilj~nle cliact The fcOlpr-Notrhelr coca cn is used to
shn.: i ii- s is, iiccaiif tuhco tve rm a the utica) aroach.

c p'c r

.,c. i.uiT A., P-eidowon; Uncers-shr eon; Dust rerticles;

^c P) lii
,
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I94 IRFERKOOWN STUDIES)
(POWER CONDITIONING) (Vanuum. Partiula)
(Pulse Transfrmrsl EFFECTS OF PARTIICLS IN HIGH-VOLTAGE VACUUM BREAKDOWN AND
ENERGY TRANSFER FROM A LOW-VOLTAGE CAPACITOR SANK TO A HIGH INDUCTANCE INTERELECTRODE CURRENT

WITH THE AID OF AN AIR PULSE TRANSFORMER J.J. Malay
E. r.-Anraha (I) and A. Ginebure (21 RCA Corp. Lancaster, PA 19104
I) Sores Nuclear Research Center, Yanh, Israel Journal Of Vacuum Science And Technology, Val. 11, No. p. cc RN2B9OI ) Habrew University. Jerusalem, Israel ( /97)I.

J. Phys. E. Vol. II, No. N pp. 320-32 104/1978). The effect of both dielectric and conducting microoarticles on

A method for transferring energy from a Capacitor bank to a high vacun, tu%, breekdcwn voltege are cons dared. It is found that
inductance load using cn air culse transformer is described. A insulating particles ca.g reduce brekdown voltage by il0 while
transf ormer it" a coupling constant of 97, which allows .energy conducting particles tyvically redoce the breakdown noltage by Nt. -
transfer efficiency of better than St, is shown to be h.cole to It is also shown that it is fairly siecle to condition stainless
construct N fefe. n

t
erl alectro de contaminated by dielectric articles. Conducting

Prmay Keywords Pulse Transformers; High Energy; Tesle Transformer; pertoes, on tne other hand, cauneiitennive arcing and ara very
High EffIciencv difficult to remove. 10 Refas.

COPYRIGHT: 1978 THE INSTITUTE CF PHYSICS Prionry Keywords: Mc-onarticle; Dielectric; Conducting; Effect On
Breakdown; Voltage; Conditioning; Stainless Steel
Electrode

BREADOW ERPYRIGHT- 1974 THE AMTERICUN VACUUM SOCIETY
REAKDOWN MECNANIM OF LASER-TRIGGERED SPARK GAP IN NONUNIFORM FIELD .

TRIGGER EFFEUT AD TIME-LAG CHARACTERISTICS

4043
IBREAKDOWN STUDIES)

39R7 (Solid Electricol
(SWITCHES. CLOSING) ISVESTVTTHa OF BREAKDOWN AND RESISTIVITY STRIATIONS IN HIGH-VOLTAGE
lGan Sans, e na' _ ) SILICON DIODESA. Mchlbaoer. F. Sedlak end P. Voss

THE HOT-WIRE TRIGORED SPARK GAP AT VERY HIGH VOLTAGES SiecMn AG. Munchan. FRO

T.R. Aroadnnt end ANN.. IhlanOS -A.M-hr R

Unern r otf Manch..te. M hlach Jourca I f The Elootrochmical Society; Solid-etlate Science And
B i sI e . V o 13,hesSeb -aSheI tter:tUp Techn l ogy. Va l. 122, No. 8 . oP I I 1 1 U/19 75 .
-ritish yoran of te rot-wire ereil p g cc at1cltaes. The parer presents ecperi ments in which te relationship between

to V . g t c %micoscopc resistivity caritions and the breakdown behavior of
gMa e cn u o ds b hioh-vola diodcs nod

0  
ron silicon wefern cot parallel to the rod

OAe effect of the hot wre s to lower the breakdown caltage of the Cyin is ntcood. The oreacdcwn pattern was found O be striated.

gap by as much an half. Optical Then"mene hi occur in the gao when Where Shore were reglr I fluutoatios in the renitivity, breakdownn
ponitine oolteee is .aolied are di su.sod. Ref occurred at microscoic ressti,ty minima. Otheraido Vne distance

Primary Kaywords: Goal. GaP; Hot-wire Tricoar; 1 7V Operating Voltage; between breakdown .rations wan more then twice the minimon distance
Sreandown Holtage s Wre Temperatore between renio. Vny t vniou. 4 tfs.

COPYRIGHT: 1962 THE INSTIIJTE OF PHYSICS, REPRIOTED WITH FERMISSION Primary Keywords: Silico Diode; V:
0
h-votage Diode; Breakdcwn;

Absolute Ros ntinity; Variation In Resistinity
3997 COPYRIGH'I: 1975 THE ELECTRO CEHEMICAL SOCIETY, INC.

(ELECTROMAGNETIC FIELD GENERATION; PULSE GENERATORSI
(Megretic; PuisH Forming Linen) 4045

INTENSE PULSED NEUTRON SOURCE (IPNS-1) ACCELERATO S00 MEV FAST KICKERS I4REAKDOWN STUDIESI

D.K. Suddeth and D.J. toll. G E cI )

Argon National Lab. "one I ANALY... 0F SPARK BREAKDOWN ENARACTER1STZC5 FOR SPHERE GAP
DEEE Transactions On Nuclear Science, Vol. MS-26, No. 3. pp 3024-3025 A N P AdrS. J. F A dnd FRb S R G
(06,1979).A.Prsn . 7 Lebec a d itolT

w ferrite loaded picture frame magnets witT a kid. ofuo to 10 The Technical Unicarsito, Londtofte, Lyngby, Denmark
T :erte I oadd t te Vr Pets w. t k _ uIEEE Transactions On Power AperetJ And Systtns, Vl. PAS-86, No. 8,

nrad each are osed to eatract 500 MeA protons fran the l9NS-I pp 975-978 (/17)i
cceTater at at the Argonne National Th ppIc.ton o i-p cal spark breakdown criterion is

Laboratory. The magnet aperture is 10 on wide by S on high and the illustrutcd. and it in shom that it can gineacery detailed
length in Al mm. The single bunch eotractin requiren a magnetic ecnysis of kncwn spare breakdcwc characteristics for the sphere gee.
f-old rise time 1 to 10(0) of HO no end a flettop of l0 ns. The Teanunamts are reported on sctterine 0 imoolse noltege for a
magnets receia the 3600 A maximum current viN an array of 50 ohm OS-cm nphoro gap. The results give new evidence for the existence of
coexial cables connected in a shunt arranement. The two legs of each the Toeplor discontinuity. 13 Roft.
magnet are energieed with secarate linen to keep the Poteotiel to Primary Koywords: Spark Oreakdown; Air Gap; Atmospheric Pressure;
ground to lens thn ND 40. Toe system is designed to run at 30 pulses Sphere Gao; T.elr Dincontinuity; Breakdown Voltagej r second receiooc rate. The complete sysnen of control
electronics. cower supply. deoterium thynetron switch. magnet mmd COPYRIOHI 1967 IEEE, REPRINTED WITH PERMISSION
renistive load is described alo with oe of the ocroblei of otra
inductances and the Nechni guen used to reduce them. I Refn.

Primary Keywords: Pcture Frame agonet; 90 me Rise Time; 50 A
Current; Thyratron; Pulse Forming Line; Rep-rated

COPYRIGHT: 1979 IEEE, REPRINTED WITH PERMISSION 4049
(BRENEDOWN STUDIESI
( a El.ctriccl)
ASYMPTOTIC PLASMA AND SHEATH REPRESENTATIONS FOR LOW-PRESSURE DISCHAR-.

4010 So. Self

IRRNKDOWN STUDIES; DIAGNOSTICS AND INSTRUMENTATION) Stanford Uninersity, Stanford. CA 94305
,Vcuum. Electrical; Current) Journal Df Acyliod Physics Vol No. 2. P NON-45 (02/1965).

PREBREAKDON CURRENT MEASUREMENTS IN VACUUM GAPS STRESSED BY The coIl ision.s la sno-sheoth e'ution is discussed in : e limitALTERNATING VOLTAGES that the ratic of Deboe length to dincharge dimension is vaniohingly
j K.A. Nry...ksttm and G.R. N gabhuhan -all, for the cases of plecor, cylindricl, and spcerioal symmetric

Indian lootitate of Science. Bangalore, Irdie discharges. eporut orepresentations for the tahsa and eheathroc ed ng O f The IE E Io l FTk . . , 15 0 51976 ). retn br o n n m r~ a e u t i e for t "oen Ia
A method of measuring prercaciiowi currects in m vucum gee s profiles. io- currents. eni-rgy distriution. and floating wall

described in this paper. A precision transf.rmer in used to sample otcrtols for two different assumptions regarding the on geeration
input voltage, which cas then be ueV to co enannte for displacement fu ..tCn in ach case. i0 Refs.

in the gap. Currents an low us 0.1 cicroamp have been Princry Keywords: Low-pressure D:schrge; Callisiomless Plesma-sheath
measured. A sample Fowler-Nordhim Plut is included. _ Rfs.n

Primary Keywcrds: Frebraaldcwn Current; acuuo Gap; Cunnatino Electron Distribution FunntiCo
Transformer; rowl-Hri-dii Plot rqFo ,,H, l1 oMtRICAN INSTITUTE OF PHYSICS. REPRINTED WITH
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"OWITCHES, CLOSING) (PARTICLE BEHMS. ELECTRON)

loan Gac. Self)
PISE TIfF AND 1ME DEPENDENT SFAV-ne EE1ST;ANCE IN NITROGEN ND HElIUM B UhAVO IF LOW-IMPEACE REATIISTIC ELECTRON DIODES IN CONVERGING

. onsn a MAGNETIC RIEHTS
Unn erity cf Trn r. oto. CCA Phelps. J.R. Oldenettal. P. Kcrn end i. Shanon
Jc-rnal Of Applied Phonics, Vol. St. No I. pp 114-117 ll/1977). Muiall !b Inc,. San Diego, CA 92123

The riso time and time-dapendent sparn-gaprasintac p nitro.pt Vopieod Physic s Lantern, Vol. 29. o. N. op 35s-ISA (9/19761.
ala halium were meascrod usirV a novel nicroave methud. Enoarinel The thccior cf a iarge-area field emission diode located in a 4:1
frrmules for sork-gay resinta1ce and rice O:na are y-cPo." w th over a-cu magneto gradient is described. roidenoe is cresented that
P:,,um error, as comoared tc eup',rinial results. of or- T.. 9 this tachrinic nionificootly reduces tho eerl0

-tioe L.R decay into
ref the nornal 1/ ohm aace-charom-limited impedance characteristic.

V...dl -k k .,U.TIt ., 1 . rlmrit~or, of |t-~time plasm closure in th, diod ~ sasu-n a.; Keywords: Self-brel. Sperl. Sap: Restance Moasurempnt; i oiiuir fI~t omam Icuei h id u sas
TolReor-Itiuc; Nc ;ec Soz; Heliu~ rap; dpoontrf;- Duo to these charactyristics, a significant reduction

Turen eD tIo tici verogcJ d-ode imedunne and an ,mprovement in the
CretiTm;197 m Pn..o . Rennic pvlse-in-iiOdo energ trarsfer efficency has bee.;, obtained-thersty

EnR:vT P19' MRICN IFIEGITHrrittr; first obneroatios ao efficient notching to a sub-ohm
PEPMISIIN ul non ,;ar'rum accelerator.

Prini, Kevin. -Is V-bonn Secerottia; Field Emission Diode; Magnetic
Field. C onerg.g Gradient; O ide Impedance Reduction
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(has. ELectricall IPulse Forming Networks)

STATIC AND DYNAMIC PROPERTIES OF ARCS NEAR PLANE SURFACES DIGITAL SIMULATION AND PARAMETER ESTIMATION TECHNIQUES FOR THE E-LINE
E.J. Los (1) end DC Jolly (2) PULSE-FORMING NETWORK
(Il General Electric Co, Pittsfield, MA 01201 L.

W
. Venoy

12) Massachusetts Institute of Technology. Cambridge, MA A4T. Wright-Pettergon AFt. OH
2. Physik. Vol. DO. en -1L (ll/1975). AFIT Report No. AFIT'GE/EE/79"2 (03/1979).

Tho stetic and transient behuvor of ercs near plane surfaces are Availability: AD A06999
analyzed theoretically, and the models obtained are compared with NTIS
empirical data. The linearizaton techniqu, of Maecker was used to A line-type. voltage-fed, pulse-forming Petwork; called the

dredim the static prooerties of the er6s end showed f gir agreement 'd-ine'. is studied The energy to be delinered to the load is
with tent results when the surface was dry, but was off when the stored in a source c-pecitor at the front of the network. Storing all
surf ace was wet. Phillip's model was used to analyze the dynamic the energy in the Source capacitor leads to amore reliable and
behavior of the arcs. and as before the fry surface results agreed lightweight system than is achiecelbe by a sonventional netwnrk where
with theory. but wet surface resu lts did not. 22 Refs. all the C.pacitors store energy. The network is to deliver 100-200

Prmmory Keywords: Dieletric Surface; Dry Surface; Wet Surface; rectangular pulses par second to the load where each pulse is 20-DO
Experiment; Theory; Macker's Method; Phillips' mncros-coids i% duration and has a pulse height of 30,010 colts. A
Method. co.puter program is decvloped which models the discharge of the

COPYRISAT: 1975 SPRINOEE-AERLAG network end is used to analyze the output pulse shape for different

inductor and coracltor cabins within the netunrk. Another computer
Program is developd which estimot.s the inductor and capacitor

t067 ali needed for the network to give a close approximation to the
(SWITCHES, CLOSING) desired rectangular pulse. 8 Rfs.
(Gas C os Electricel) Prcary KeyunIrds: itlinai Pulse Forming Line; Simulation;

A 100 KV. FAST, HIGH ENERGY, NONUNIFORM FIELD DISTORTION SWITCH State-variuole Model; Design Considerations;
R.S. Post and YIG. Chen Numerioml Calculotion
Columbia Uniyerity. Hae York, NY 10027
Thm Review Of Scientific Instruments, Vol. 43, No. 4, pp 62-62

(0,4/1972) 4074
A font cloning. hinh noltage. high energy, nonuniform fild (PARTICLE BEAMS, ELECTRON)

distortion switch has been developed. ThLs switch, filled with (Goerationl
free-flowing one etsonchorik sulfur-hecefluoride gas, operates in the CURENT FLOW IN A HIGH-VOLTAGE DIODE SUBJECTED TO A CROSSED MAGNETIC
cascoe rode, and is ale to handle 36 kJ at 85 kV. These switches FIELD
have hewn tested and put into pration ith the Columbia high T.J. Orzechowski and G. Bakfi
voltage cap ctor bank. The over-all jitter between the sic switches Mossachusetts Institute of Technology. Cambridge, MA
used is les than I0 nsec at S kV. I Refs. The Physi.s Of Fluids. Vol. 19. Ny. I. cc tS5 I1/19761.

Prlmo, Keywords; Field Distortion Gap; SF/sub 6/ Gap; Atmospheric The space-choroe limited electron current (approxiately SO kA)
Pressure; flowing Gas; 5 kV OPerating Voltage; 10 flowing in o pulsed. high voltage (approimately 20. kV) vacuum diode
s Jitter is studied asa fun tion of sagnetie field applied et right angles to

COPYRIrHT: 1972 AMERICAN INSTITUTE OF PAYSICS, REPRINTED WITH the diode electric field. The observatioms compare favorably with
PERMISSION predictions from self-coneinteyt theory which takes account of

sp.c-churge and allows fur the presence of the magnetic field.
Tim-resolved measurements of the diode current And voltoge load to a
determination of the expansion ,ie0octy of the cathode and anode

4068 planmas. It is shown that a magnetic field of approximately S kG
(ENERGY STORAGE, CAPACITIVE) suffices to stop plmsma motion, in egreeert with magnetohydrodynelc
(Capacitors) computations. Thus, diode closure is inhibited, at least over the 40

CERAMIC NIGH-VOLTAGE CAPACITORS E-ISU-I. K-1SU-2, AND K-1SU-3 sec tme saon cf the voltage pulse. 39 Refs.
N.V. Stavitskeya tEd.) and S bes tEd.) Primary Keyiords: E-beam Generation; Field Emission EF de; Transerse
FSTC Report No. FSC-AT-DT-7D-A 105/IA969) Magnptic Field; Electron Current Plow; Cylindrical
rans. From: Handbook Published By The Standards Publishing House, Diode; Graphite Cathode

USSR (1971 COFYRIGHT: 1976 AMERICAN INSTITUTE OF PHTSICS, REPRINTED WITH
Availability: AD 67317 PERMISSION

NTIS
This report is e translation of a Soniet standard concerning

ceramic capacitor fabricatio. The present standard applies to
capacitors of fixed capuci tanc having a ceramic dielectric, designed 4073
for operation in direct current circuits with a voltogo ap to DO kV. IEIEWS AND CONFERENCES; PULSE GENERATORS)
in high frequency alternatin cnurrenh circuits with a noltage up to iRa.ews; Reciewn,
25 kV rms an d in pulse modes. 0 Refs. FORATION OF NANOSECOND PULSES OF HIGH VOLTAGE

Primary Keywords: Ceramic Capacitor; High Voltage; Standard Of G I Mesyats. .S. an, br end VV. Kremoec
Fabricatiec; Application ots FID E.ort No. _TD-tC-3aD-71 '11/1(71).

Trans. From: Fornirova.ye Nanoosundnykh Impulsov Vysokogo
Hapryezhoiya 1970, pp 1-153

4069 Availability: AD 733130
(SWITCHES, CLOSING) VTIS
Gas Ga., Electric al) The book is dated to the design end constructiom of deoines

CROWBARRING TECHNIQUE FOR HIGH-VOLTAGE CAPACITOR BANKS ereducing nulses lasting from one to hundreds of nenosenonds of
WE. Tucker voltage rnnging up ho 1ol kV A survey is gven of the existing
Sandia Labs, Albuquerque, NM 37115 method, fyr -roduhing short high-oltago pulses faious types ef
(049/97I . circuitry for geriretors of high-oltage anoecond pulses are

AvailabiIithr SC-DR-710154 discussed. An ayulyhis is in of transient processes within the
NTIS frenuwork of enuivalont circuits. Engineering calculations are

For abstract, see NSA 25 17, number 41665l inuluded far the form tive elements of vrious typos of generators.
Primary Keywords: Electric Capacitors C _n'dreio.i in ovan to circuits correcting pulse wavforms. end

alston -circit, usu to measure pulse parameters. This book is
intendud for rune rental physicists, specialists in the area of
.leitrlcol and i-diu engneering, and for students majoring in
engn er i'in 176 fs.

407t Prinry Lenuords ANionucoid Pulse; Pulse Signal; Circuit; Design;
(PULSE GENERATORS) Pulse Goypraters
(Capacitor Banks) S-ond" Pulse Laer

CURRENT SHAPING TECHNIQUES FOP HIGH-VOLtAGE CAPACITOR BNKS
W.K Tucker
Sandia Labs, Albuquerque. AM 07115 kn7t

(08/1971) utitR STORAGE, CaPACITIVE)
Availability' SC-DR-7104t63 (Cn-r tyrs)

IS bIGn ENERGY DE.nTY CAPACITORS FOR VACUUM OPERATION WITH A PULSED
so btI.ct' ... NSA 25 21. number 57260. PLASMA LOAD

Primary Keyards: Elec it CaPacityrs WI Goan
a'uhid 1$Industries -nr, Farningdale. NY 11735

Final Peport. No. HASA-CR-Ii981, S, y (03/1976).
t071 Au, lab lity. N77-19166/65T
(ENERGY STORAGE, CAPACITIET NTIP
(CPetr i Cnkls r'!DESIG AND ONSTRUCTIO F Results of the effort of desgning, fabricting. and testing of a

Cjywles/li 100.2 joulos/Fel high olte aerey storage capacitor
BANKS suitable for operating a pulsed plasma thruster in a macwas

W. Hess environment for ilicris f pulses are presented. Usinacuum
Lawrence Livermore Lab, Livermore, CA 94530 braziro ond heli-ercwlding techniques followed by cacuum end high
(06/1969). 

yressuie helium leek rants it was possible to prod ccea hernetically

Availability: UCIDI6166 solc' relo i l light weigit enclosure far the dielectric system.
NTIS to energy dens,tV of 40 jo'.ils'lb was reahioed with

Far abstract, sea SA 7 11, runher 26591. KF-Polyvinylidenm fluoride dielectric system. One cepacitor was D.C.
Primary Kaywordo' Elc It-c Lapocitirs li totted ot 4 ,V (ItO joules/Ib) for 2,000 hours before it
SecO-dory Keywords: AEr f, 'ad A-ocher e-r-cdeJ 2.670 hours ithout failure at D a

iiuI.slb. Plse life testing in - vcuun eaceedmd 300.000 discherges
"iti tening stTI in pronress, The D.C. life test dote shos a small
decreasn o t-ye and as oacrense in d isnipytin _ acuor with
tie. tcat trastor from the load to the cpacitor must also be
consiidered hashe~s tie self-heat generated by the eapayityr.

-rriety teywords: Capacitors; Energy Storage; Plasca Ensines; High
Voltages; cacuum. Accelerated Life Tests;
Dy-cutrics; Failure; Heat Transfer; Plasma Jets

eondary Keywords: NTOSNASA
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HIGH VOLTArT DOUBLE PULSE SYMTL

M 
FOR THE STUDY OF THRESHOLD SWITCHING

MATERIALS
C H Cubn
Ares Lab., A
(C5/In? 5 )

tuuilekiliy: 15T359

a obstrnu
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rimry K-yoics 
0
rn: iydu(or Switches Perforsance Testing;

':nra:,ts; Electric Potentil; Electronic Circuits;
M crilncs; Pulse Circuits; Pulse Rise Time; Pulses:
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110 VOLTA GE NANOSECOND PULSE GENERATORS (Pwe Surelies;LYS'TMFO LETOSAICDFLCO

Coe Elecrnc One. Stamford, CT 06902 A..Ac.riu A Sloze.VV V.5 d uryase FE,,t,.SMenoan O

Eradnors Report No. DESET-TR-7-'1- t5'l9g8 fa -- Re.-ahnU .Lb o ula
Availegiity: ADU 007291Jon ntfoNulaReerhDbe(SR.La.fNeer

AParallel blumlain eueut, eonbined w.ith. a park gee pie. ea 1/19INI).
deino ur ecerenion a2'kV5 kee.Tsswrendc a ath V ulatility 3

aIigeRul.,n wh at IGpi. lad Because. of prbeswt MTI5
brekdowsn in tce triggered spark ap e sIghl lage s....park gp was Toieas ieefceeo u .to cceltedprice,
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(ENERGY STORAGE, CAPACITIVE; PULSE GENERATORS) PULSE FORMING NETWORKS FOR FAST PUMPING OF HIGH POWER
,A:If Gen'rators Marx' ELECTRON-BENM-CGNTROLLEO CO/SUB 2/ LASERS

THE MOLeCULEA o OMPAT, HIGH-DENSITY, HIGH-PRECISION MARX GENERATOR K.B. Rie Nb
0.M. Strickland and W.L. Heatherly Los Aleos Nation.l Labs s Al .o.. .M T15
AFWL. tirtlnd AF. NM g717 N. 009F-751102-l. lOx (0I/I975.
AFWL Report No. AFWLTR-7-19 (11/1973). Avalability: LA-UR7S-1052
Availability: AD 915353 NTIS

NTiS The transverse electric discharge is a widaly used techniea for
A Marc generator with the highest eneg9 density ecer achiened II9 pumping CU sub 2 lasers at high pressures for the goneretmon. simply

i/pound) is described. The unit, which operatas at 2 MA In and efficiently, of very high power Laser pulses. The develooent of
atmospheric SF/sub 6/, is 2 a long, stores Ia kj. and weighs 460 tta elrctro-beam-contrlled discharge has allowed the upplication of
pounds. The design i nco rates several novel features the stage the transcerse discharge to lorge aperture, very high energy system.
capacitor5 are lO-ky plastic-caned units with a density of lto LASL I cow in the process of assembly and ohacout of a CO sub 2
joules per pound; grading is achieved by split grading rings. and a laser uhich is designed to generate a pe nanosecond pulse co Sin-gconductive elastosar chargen and triggers the resistors. Ito LO kiloouls for use in laser fusiov eeperieents. Oha front end of

compactnes. light .eight. end ateospheric gas insulation ideally this lsc consists of a set of pra, nifiars and a mode locked
suit this Marc denig, foreverietc ci applrcotrons such as osillator with electro-optic single pulse scitcout. The final
boundd- ., ancrdtins EMP simuLators. plasna devices, laser amplIfier stego consists of four parallel modules, each one
systems. and eLectrcn-b am ueuices. The moduar nature allows the cc sIstrg I e tw-rdcd electron gun, and two 35 c 3 200 ce gas
design cottage to be inrrased nr decrease s neesery. The unrt uj.cing regons operatng at a presure of 1900 torr cith . 3/ p I
hcs a dr-cnstrated erection jitter of leIs than 10 nec over a 7.1 / sib 4 /1 (ne/N sub 2 /CO sub 2 ) laser mio.
netva range and consequently cay pa .. icinely tine-tied to iest Primary Keytords Ce-bcn Diourde Lasers Punning; Electric Discharges;
saqnces o to other harduara. E cefo. Elecron Beans. Pulse u . e-.ors

Prro-y Keyuords: High Energy rensity, Very High VoLtage; Grading Secondary Keywords' Optical Pu-rng. NT!SEOA
Prgs; Mcdular DO-on: EMF _rueIon

1 IT OCHCS OPENING)

(itoerco1dctiveT 4119
INUESVTIG.TIUN ON FAST SWITCHING SiiPFRCONUCTIVE/NORMALCONDUCTIVE (PULSE GENERATORS)

CURRENT BREAKERS C CRfTRONS) (Trigger)

'. Pilloticker 5CR TURN-OFF PRCELEM ELIMINATED IN RAPID-FIRE STROBOSCOPE TRIGGER

Institut fc- Plasmeohyslik, arohirg. FRO 0. Zinder
Proceedings Of The 1th Uymeosiun Or Engineering Problems Of Fusion Motorola Somi-conductor Products Inc, Phoenie. AZ 85008

Research. pp5 5-ST (11/1976). Electronic Gonc Aol. 22. no l1b tlO/1gT ).
Operating physrcal eupermerts often reuires switching eguipments In the circuit presehted a low-voltage rectifier cod a

for the fast conmotation of high currts free the high-voltage tianestcr alov (he 5CR Ac turn off when the capacitor

ourrect-breaker-branch of a network into en ohoic or cepacitice lead charging current is greater than the SCR holding current. Pulse rates

breoc. Considering circuits with superconducltce winding, breakers of greater then) kH can be achieved. I Refs.

working as cryotron-s (C/NC seitching) are r.serched. Requireents Primry KeywOrds: Trigger Generator; SCR Switches; Rep-rated; Charging

for eotrenely fast current beakiing at aninimum trigger energy are Circuit
defined. Possible are triggering by current pulse and magnetic field COPYRIGHT: 1973 HAYDEN PUBLISHING CO

puls. Advantages and disadvantages of the trigger methods are
eplained. Concepts of breeker ornto are presented being cery small
a0d suitable for single operation as well as in parallel and/r
serial arranganant. Oreaierunits are switched carrying currents of (PARTICLE BEAMS, ELECTRON)

neery RIO A at the superconuctive state tifore triering. Current EXPERIMENTAL INVESTIGAion) OF HG-CUR
comnutation times less then 0.5 microsecon were Ismeasured. The INGH- RENT RELATIVISTIC ELECTRON FLOW

maimum switching voltage across a breaker must be les than 5 kV. 4 M. Gi Cane J. Creedonmd R. 16 DRats. MD pu.J rdo nR.Huff

Primary Kaywords: Cryotron; Superconductive Switch; Magnetic Field Physic Internetionel Co, San Leandro, CA 94173
Trigering; Currano Pulse Triggering; Zero Journel Of Applied Physics. Vol. 47. No. 8. cp lRR7-196 (10/1976 .
Resistance; Finite Resistance; Resistive Lead Various aspects of the egneticalLy salt-pinched electron flow

COPYRIGHT: 1976 IEEE, REPRINTED WITH PERMISSION ptterns in egvl megpre diodes h been inveigted. The
onset of pinching has been correlated with a transition from

Chrld-Lengouir to perapotontial noltage-cwrrent characteristics. The
arerag. velocity at which the pinch sweeps towards the axis has been
measured and is found to be acprocimately em/.sec. The invriance of
.he current urder geometrical sclig is demonstrated, and the

4103 connection betues this invarience and Joma Notion is discussed.
(DIAGNOSTICS AND INSTRUMENTATION) Moasurements of total diode curren t are cooparad with existing
(Voltage) theories and agree.ent is found with t tanti.I model. 31
NOVEL CAPACITOR-DIVIDER VOLTAGE SENSORS FOR HIGH-VOLTAGE TRANSMISSION Res e

A t sl (2) Po.-am Keywordst E-bean Geneion; Field Emission Diode; Electron
.) dFlow; gnetic Self Pinching; ParapatentiaL

rC00 .uryn.ag Nce. Guildfor d 002 DBN. Ut Voltage-current Characteristic(2) GEC Maesurement Ltd. Stafford, UK P TE OF PHYSICS. REPRINTED WITHProceedings Of Th COPYRIGHT 1976 AMERICAN INSTITTE OP.PHYSICS.RE
A design is presented for a new capacitive dicider and amplifier PERMISSION

system for the protection of high voltage power lines. The effect of
trapped charge (charge trapped io the divider after the breaker

moans) is considered cod a solution is pro-osed. Parasitic inductance

effects and probl..1 with discharges caused by polution are 
4129

-I discussed. 0 Refs. (ItSLIATEON, MAGHETICI
Primary Keywordor Capacitive Voltage Dicider; Ferfcoomnce Test; AC ()

Voltage; Kerusse Voltage; hg , T frapping; C Aeft MAGNETIC INSULATION OF NIGH VOLTAGES IN VACUUM: COMPARISON OFV I P I g ;C FPin Q;DC 0EXPERIMEN T WITH SIMULATI INS

Secondary Keywords: Power Li.e Protection .WPouIeT WIT, .SIA C.
COPYRIGHT 1979 IEE E.G t o (1). .W. Pukey MS. Cpu (2)a F

(1) Sandia lebs, Albuguernue, NM 07115
121 Physic Interneticcel Cc. Son Leandro, CA 94577

4105 I.rdrn Pecrt Hg SthD-78CllhC (19/1 9 70
(ENERGY CONVERSION. ELECTRICAL) caro r~ci SAND-8-11C
(Charging Circuits) N I-

PRECISION REGULATED, 0 EW. MOCULATOR FFH CHARGING SYSTEM N ISCA. CirovnF cuarinent5 o long magnetically insulated oacuum transmission

West Ighoeus Electric Corp, Baltimore, MD 21203 Ilinc at the 7)0 k/cm level h.ve bean analyzed by comparing with

1978 lEEE Thirteenth Mod~lotor Syopoirm.pp 34-37 (Ut/1970). o-pvter simulations. The particle-in-call code used is 2-D.
This pape describoseaeiet, huh efficiency, regulated modulotur tine-dccandr- and, like the ecoerineots. coacial cylindrical.

charging system that accurately cagos tno nu Is forming netwcrbs Ccrparison could be cade with current monitors at three intermediate

(PFN s) in a 14 meg-t dclatnr t nccr S uV witout the use 'f I lorvitudinal poniticrs at both the outer electrode (for total

convantional high coltade poreri"Plc. or dissipotive regulator, ,t current) end the inner electrode (for boundary current). The onerall
is incervious to load nuan end strirt circuits end regulete% Pf agi enoent ws quite good, though the measured boundary current was
.olt00 creursely. The ciiuit stores a eersired Aount ot enuruc in connrstcrtli about 25 lower than the simulation values. In addition.a transf. oar as 1/2 I/sue 2/ and then nrc-fern it to a PF a detailei conparison of the rdial variationc of several

cenecrtnr 0,1I/2 Cd/suP 2'. Tint techniquo uses cohsiderobly lesn tine-veraer! quantities fron the simulation was made with theparts than precious methods and thyrufore orodunon orressice rite, predictions o the perteut.eFrtl theory. It was found that the

weight end cost roductirns as we, i on design sincrificotron It also electric potortiol on vry similar in the two cases, but the charge

cherces cnd regulates PF -s ore "ynciantl" ihvv proving, methods cod -urrent densties are nut. 12 Rfs
because of uning less parts in the nero power path and now using a Prcrry Kacords- Long Trens ission Line. Eopericant; Theory; Crrent
dlsslpative regulator. 3 Res. Measur.e.nt; Particle-in-cell Computer Cede; Good

Frinery aKwords High Erer-gi Pro,. o Energ. Strci In Tranfror' ; Agroenont
Design S ccl ,,atorn.; ho issrpatioe Regalantr

COPYRIGHT, 1978 IEEE, FPPlHTED .)JH rRt'TSIdN 4116
rs',TCLE BEAMS. ELECTRON)

TEIOSPOPT 01 A RELATIVISTIC ELECTRON SEAM TO A FUSION TARGET
411l '. Hvdaccv

(ENERGY CONVERSION. ELECTRICAL) I V Kitc 'oc Institute of Atomic Energy, Mosco, USSR
(Fewer Supplies) Sort Jirne) f dunce Physics. Vul. 4. No. I. pg 40-43 (I/INTA).

CONTROLLED AVALANCHE RECTIFIER CHAINS FOR ACCC[[ATTNC VOLTAGE SUPPLItS (rant Fros; Pivior Fleecy, dol. 4. p 72-77, (Jan-Feb IN78)

N.N. Henna 9 Refs
Egyptian Atomic Energy Establishnent Tairo. C.jipt Primary vcords- acuum line; Magnetic InsulatIon; 5 Meter Oita)ncei
International Journal O lectrons, Vl )4 Nf. pp 121-12c 11el4 Wutt Bean. Turbulent Heating In Nigh Currant

1,/0971). Diode
ControIled avalanche rectifier chiens are frocos-d as an COmYRIHT: 1978 THE AMLRICAN INSTITUTE OF PHYSICS, REPRINTED WITH

alteroatine to convennieno) silinun rectifier cains innin.c "ltege PERMISSION
sharing capacitors are Pot necded Voltege and currant distribitio
is enulycod as are the rot it, . rrt cnd pur r-tngs A .Tes.r
eomple is gven. N Rets

Primar KeVcrdn: Controlled Aveloncho Focif'er. Sores Conractn
Voltogo ¢,-Pming, Hv Curer- torn

COPYIrHT: 1973 TAnLc . fRNCIS TS
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11SULATION. MATERIAL) (BREAKDOWN STUDIES; SWITCHES, CLOSING)
(Systems) (Electrodes; Vacuum Gaps, Materials)
A GAS-SUPPLY LINE WHICH PERMITS A HIGH VOLTAGE TO BE MAINTAINED ACROSS EROSION STRUCTURES ON CATHODES ARCED IN VACUUM

ITS ENDS J.E. Dalder
G King M. Trenc and R.C. Bradford Eindhoven noersity of Technology Eindhoven, Netherlands
University Of Manchester. Manchester, UK J. Phys. D, AppI, Phys.. Vol. 12 pp 1769-1779 (01/1979).
Journal Of Physics E; Scientific Instruents., Vol. . Pp 1011915 The author presents a discussion of the erosion craters that form

p2/1976). on the cathode during a discharge in a vacuum using total currents up
A sieple gas-supply lie is described which allows a high voltage to a few hundred amps. The cathode materials studied are cadium,

to be smaintained across its ends at gas pressures in the gas line at copper, molybdenu., and tungsten. Cathode spots can move eithar
which electrical breakdown would norially occur. It consists of a randomly, or along a path determined by the eagnetic field, but the
series of insulated electrically conducting tubes across which spot movement can lsoe be greatly affected by surface contamination.
resistors are connected in a similar manner to the dynode resistor A thrae-dimensional analysis of a crater is presented. Crater
chain of a photamultiplier. In the present application a voltage of formation is analyzed in terms of ion flow incident on the cathode
2.5 kV is maintained across the ends of the gas line. but this may ourface. It Ref.
readily be increased. I Refs. Primary Keywords: Cathode Erosion Structure; Vacuue Arc; Law Current;

Primary Keywords: Gas-supply Line; Enhanced Insulation Properties; Nigh Purity Electrode; Cathode Spot Movement
Increased Breakdown Voltage; Grading Resistor COPYRIGHT: 1979 THE INSTITUTE OF PHYSICS

COPYRIGHT: 1976 THE INSTITUTE OF PHYSICS. REPRINTED WITH PERMISSION
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4147 (SWITCHES, CLOSING)
(BREAKDOWN STUDIES) Surface Dischage, Electrical)(Gas, Electrical) uraeDshgeEetra)

A TEST IOF A VACUUM/DIELECTRIC SURFACE FLASHOVER SWITCHOPERATION OF SLIDING-SPARK ARRAYS FOR LASER PRE-IONIZATION II. Smith
B. Norris and A.L.S. Smith Lawrence Livermore Lab. Livermore, CA 4SSI
University of St. Andreaws. St. Andreus Fife KY16 9SS. UK Report . UCID-1855 (02/198D.
Journal Ut Physics E; Scientific Inntruests, Vol. 1 0. No. 5, pp Availubility- UCID-1ES3

Sl-154 (05/1977. 7 TIS
The electrical conditions necessary for reliable opertlon o A vacuum surfacs flashover switch in being considered for >11OkHa

sliding-spark arrays haol been determned. The emission from an array operation in a 250 kV, 10 nh,. hI nm coanial water Blumlein. Various
can be conniderably enhanced by critically damping the spark possible switch designs are copar.d and two promising ones selected
discharge circuit. When used to pre-ionle A CO/nub 2/ laser there for tents in the switch test faclity at ILL. The initial test
must be a dolay between the array and smain discharge pulses. but this config~ratons are doscribed. 0 Refs.
celay may ba as small as 1I ns and lens than the array discharge Primary Keywords: Vacuum Surface Flashover Switch; High Rap-rate; Lou
pulse width. 10 Rgfs. Jitter

Primary Keywords: 'Sliding Spark'; Series Breakdown; Multiple Gaps;
Minimum Charging Voltage

Secondary Keyaords: Gas Laser Pumping
COPYRIGHT: 1977 THE INSTITUTE OF PHYSICS, REPRINTED WITH PERMISSION 4192

ISWITCHES. CLOSING)
(Gas Gaps. Crossed-field)

CROSSED-FIELD CLOSING SWITCH DEVELOPMENT
N1t9 R.J. Harvey
'REVIEWS AND CONFERENCES) Hughes Research Labs, Malibu., CA 90265
(Conferences) ECIM Report No. ECO -76-1313-F (01/1977).

IEEE 1973 MODULATOR SYMPOSIUM Availability: AD A03569
(09/1973). NTIS

This conference record includes 58 papers relating to the A triode version of the crossed-field closing switch has been
generation of medium to high pewer pulses with very carefully successfully tested at everago powers of up to BOG kW for burnt
controlled parameters. Papers on switching, pulse generation, and durations of II sec. Unlike most conventional spark gaps, the arc isenergy storage are included. Thirty seven papers are referenced initiated from a crossed-field glow discharge and occurs at random
separately. locations o a shot-to-shot basis. This uniformly disperses the heat

Priary Keywords: Modulators; Hard-tube Pulse Generators; Thyratrens; loading and erosion over a relatively large electrode surface area
Thyr stors which may than be cooled. 10 Refs.

COPYRIGHT: 1973 IEEE, REPRINTED WITH PERMISSION Primary Keywords: Closing Switch; Arc Discharge; Crossed Field

4157 4196
IBREAKDOWN STUDIES) (INSULATION, VACUUM)(Gas. Elevtrical) (Reviews

FOUR-METER SPARKS IV AIR VItH VOLTAGE BREAKDOWN STUDY: HANDBOOK OF VACUUM INSULATION
M.A. Oman (1) R.E. Orvilie (1), A.M. Seta. (11) and E.P. Krider (2) N.J. Mulcahy and P.C. Bolin
(1) Westinghouse Research and Development Center. Pittsburgh PA Ion Physics Corp. Burlington, MA 01803
(2) University of Arizona, Tucson, AZ 85721 ECOM Report NO. EC(-3Vt-20 112/1971).
Journal Of Applied Physics. Vol. 39. No. 11. pp Ol62-S168 (10/1968). Availability. AD 723107

Sparks of 4-. length I. atnospheric air were studied, using NTIS
high-speed image-converter photography, current and voltage The 'Handbook on Vacuum Insulation' discusses the factors

ieasurements. absolute measurements of radiated light intensity, and influencing breakedown in high voltage vacucu devices. The date on the
high-speed image-converter spectroscopy. Correlated results of the factors, interactions and theories mm vacuum breakdown are
various measurements are presented. The energy balance of the spark interpreted and presented in a nanner so as to be useful is the
is discussed. 10 Refs. design of eicrowave and modulutor tubes that must operate at voltages

Prirary Keywords: Long Spark; Rod-plane Gap; Both Polarities; groaner than 100 kV. It is produced as part of a S-year program.
Photographic Observation; Voltage Measurement; which was carried out at In Physics Corporation, to investigate,
Current Measurement; Comparlison With Lightning under controlled conditions and using factorial design and analytical

CiPYRIGHT: 1968 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH techniques. vacuum breakdown up An II0 At for conditions pertinent to
PERMISSION high Power vacuu tubes. The handbook is intended both as an

introduction to. and realistic appraisal of, the use of vacuum as the
insulating medium for high voltage and high power tubes. As such, it
contains general discussions and recommendations pertaining to

4186 factors. levels, conbinations and interactions of sae preparation.
(INSULATION, MATERIAL) conditionnu end oerating procedures, etc. The handbook first
(Liquid) describes b-iafly the eoperimental program. This is followed by an

THE ASSIGNMENT OF APPROPRIATE DIELECTRIC STRESSES IN LIQUIDS introduction to the basic phenomena of vacuum .nsulation and a short
G.K.H. Simcoo ruviow vf the mjor theories of vacuum breakdown. The factors of
Megapulse, Inc.. Bedford, MV prMAtical import which influence isulation of metal electrodes in
Sth International Conference On Conduction And Breakdown In Dielectric coccus ore then discussed in none detail. A final section briefly

Liquids pp. 179-182 (17/1975). discusses the role cf solid dielectrics in vacuum insulation. 8 Ref*
Liquid diele:trics are in common use In the electrical equipment primary Kevords Electrical Breabduwn In tsouun; Prebreardown

Industry and are often used, in perhaps greater variety, far the Phenomena In Vacuum; Criteria For Vacuum Breakdown;
Insulating media of high voltage pulse geverators, The requirements Optical And X-Radiation, Electric Field Enhancement
for these two areas are distinct and different. For the former, long And Etching; Cunditioning Procedures; Electrode
term reliability and ecmmic upkeep ere mandatory and, for the Materials And Surfoce Properties
latter, the emphasis is 00 peak performance at low duty cycle. on the Secondary Keywords: Factors Influencing Vacuum Breakdown; Partil
one hand the dielectric is stressed continuously by AC-DC voltages Pressure And Gap Current; Breakdown Voltage And
end. em the other, the stresses are of microsecond duration or less. Voltage Collapse
with seconds between stresses. This alone would indicate the use of
different stress levels but, for liquids, there are added
complications due to contaminants. These seriously reduce the
electrical perforeance of liquids for prolonged AC-DC stress
applications but have little influence upon the short, microsecond, 4200
pulse performance. Because of these differing requirements and (SWITCHES. CLOSING)
chara ieics there are interesting ,ontrasts of style end content (Gas Gaps,. Electrical)
in the publications of research workers *n the respective fileds. HIGH POWER SWITCH DEVELOPMENT
7 Ref. E. Kvnhardt and M. Einstiansen

Primary Keywords: Liquid Dieleotric; Dielectric Stress; AC Fields; DC Tevas Tech University. Lubbock, TX 79409
Fields; Impulse Fields; Streamer Velocity AIOR Report No. AFOSR-TR-UO-0171 (11/1979).

COPYRIGHT: 1975 DELFT UNIVERSITY PRESS Avoilability: AD A 17I
N)IS

Studies on the triggerimg of a high-voltage, gas-insulated spark
4147 gop by an electron bean hen ben conduoted. Measurements of the gap
(BREAKDOWN STUDIES; SWITCHES. CLOSING) voltage, current, and jitter have been cads for a wide range of gap
(Electrodes; Vacuum Gaps, !Materals) conditions and electron-beam cross-sectional areas. The character of

EROSION CRATERS AND ARC CATAODE SPOTS IN VACUUM the breakdown, for each condition, has bees Inferred using
B. Juttner photugranhic techniquos. Current rise times ef epproimately 2 no
German Academy Of Sciences, East Berlin. ODR with subnanosecvnd jitter have bs obtained for 3 cm gaps with gap
Heitr. Plasma Physics. Vol. 19, No. 1 pp. 25o (01/1979). voltagen en low as SlY of the self-breakdown voltage. The

The author describes oxperinents which examine erosion craters on observational t;mp lag, i.e. the interval of tine between the
clean. sooth cathodes. The discharges have durations on the order of application of a voltage pulse to the electron gun and thl beginning
nanoseconds with a curremt ranging from 10 to 200 amps. It is vf the current rise in the gop circuit, was SI ns. The gases used in
proposed that the craters are the result of discharge pressure on this seri.' of oexNrimects were: N/sub 2/ and Ar, end mlvture of
molten natal in a spot, and that the spots move in a random manner 9/sit 2/ and SF/sub t/ at pressures of 1-3 atm. Open shutter
one crater radius ata tine because of the micronoints that ea photog-vphs sivo that the discharge is broad in crossection. A number
fomed at the edge of the crater. The dopondanue of crater size. vf panos renvr ti., the rosult, ohta nod in this program have been
erosion rate and velocity of soot disploosinnt ourront is also g avp at intvrnat. onal conferences and two master thesis usre
measured. 3t Refs. concloto. S Pain.

Primary Keywords: Erosion Crater; Discharge Pressure; Molten Metal; Prinurv Kre-Us Elvtron Ream Triggered Switch; Electron Gus; Spark
spto ..... S,, S: t "odel
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(SWITCHES, CLOSING; SWITCHES. OPENING) 4209
(Gas Ges, E-ba.; Gos Ges. E-beam) (BREAKDOWN STUDIES; SWITCHES, LOSING)

HIGH VOLTAGE SWITCH USING EXTERNALLY IONIZED PLASMAS (Gas. Electrical; Gas Ga.s, Electrical)
J.W. Dzimianski and L.E. Kin. PARAMETERS AFFECTING FIRNG TI ME OF SIMULTANEOUSLY TRIGGERED TRIGATRON

Westinghouse Electric Corp. Baltimore, MD 21203 SPARK GAP SWITCHES
AFWAL Report No. AFWAL-TR-80-2041 (04l18O). M.D. Willas
Availability: AD AOA6761 Langley Research Center, Hampton. VANTIS NASA Report No. NASA T D-S?7 (/1969).

A physical model wee denaloped end the perforeasce paramatars ware Availability: N69-20088
studied for high-voltage high-current en/off switches which use the NTIS
low energy secondary electrons In an electron beae sustained This report describaa a technique and apparatus for park gap
dinchorgo as the Conducting medium. The model equations are presented research and presents the results of an investigation performed with
and described along twih the underlying physical a .ssptions. that apparatus. The investigation was conducted primarily to
Electron transport data end static breahdomn voltages were calculated determine hoo the neriation of each of several aperk gap Warc.etera
for N/sub 2/. Ar. a N/sob 2/: Ar=l:9 eixture and Ct/sub 4/ by affects the firing-time differences (switch jitter) of sleultoneously
numerically solving the Boltzean equation to find the energy triggered triout-on spark gap switches. These parameters ware ocitch
distribution. Study of steady state performance for N/nob 2/. Ar. noltage (IS to pT A a. ak trigger voltage 14 to 20 tkV). and the
t/svb 2'. Arl:9 and CH/ncb 4/ indicated that the H/sub 2/ : Artl:9 corcature of the edge of the trigger electrode hole. The firing times

and CN/sub 4/ ware both good candidate gases; hence transient switch were measured ,sing the light emitted from the switches. S Res.
perfrInInce were studied for these two gases. The performance of the Primary Keyoords- Trigton Switch; ao Voltagv Variation; Trigger
a-bean plasma switches ware marped in a regime where the power Voltage dariation; Corvature Of Trieger Hole;
delivered to the load is mach greater than the a-bean power. Study of Experiment; Theory; High Switch voltage
a-bees sources polntod to the thin-film field emission cethodo as
offering a means of controlling c-beam plasma Switches "it 'r high
control power gain. A switch geometry was suggested uoing such an 4210
a-beam mource. 52 Reds. IENERGY STORAGE, INDUCTIVE)

Primary Roywords: E-teom; Plasma; High Voltage; High Current; (Syntems)
Thin-film Field Emission; Electron Transport Data PULSE POWER SYSTEMS EMPLOYING MAGNETIC ENERGY STORAGE

Secondary Keywords: Switch T.F. Trost
To as Tech Uoiversity. Lobbock, TX 79409
NSW' Final Reort On Contract No NOON21-76-C-0092 (05/1977).
Availability: AD AO9 A97

NT1S
4202 Several basic aspects of pulsed power systems supplying repatitine
(SWITCHES, CLOSING) PulSes and sing inductive energy storage are inoestigated. These
(Gas Gaps, Electrical) include the method of inductor charging, the efficencoy of

INVESTIGATION OF THE RESISTIVE PHASE IN HIGH POWER GAS SWITCHING discharging with a rsistio. oanIng switch, the licitations of
.C. O'Rowrte thermally driven resistors as opening switches, the design of pulse

Science Applications. La Jola, CA 92017 forming networks for time-varying resistive lads end the relative
LLL Report No. UCRL-1377A (01/1977). erits of noltage-fed versos current-fed networks, and 9o.e
Availability: UCRL-13776 limitations on inductors. 22 Oafs.

NTIS Primary Key.ords: Inductive Energy Storage; Puleed Power Systems
The authors derive an emperical formula for the time dependent

Psistance of a gas spark gap using experimental values of the
voltage fatI tiee across a gap. a model is ,hosen and assumptions are
made to reduce the problem to a tractable form. The values obtain d
coperimentally for the fall times of the oltage ore inserted to give 4212
a formula for the time dependent resistance of the gap. The euthors (SWITCHES. CLOSING; SWITCHES, CLOSING; BREAKDOWN STUDIES)
then proceed to consider the problems associated with deslening a lGam Gaps. OptIcal; Systems; Gas, Optical)
rep-rated system using spark gaps, 12 Ref. STMPATHETIC BREAKDOWN IN AIR

Primary Keywords: Gas Gaps; Resistive Phase; Emperical Formula; Spark J.P. Brainerd and L.A. Andrews
Gap Model Sndia Labs., Albuquerque. NM 81I5

Sondia Report No. 5AIN77-1203 (08/1977).
1204 Availability: Si77-120 3

4204 NTIS

(SWITCHES, CLOSING) The breakdown of a spark gap by UV radiation from another spark
(Gas Gaps. Optical) gap is Presented In this rePort. In this experiment, two air gaps

LASER CONTROL OF SPARK GAPS were placed v.rious distances apart. The behavior of the gaPs under
E.A. bembare observation is studied with relation to a gap that Is triggered by
Joint Pulications Research Seroic, Arlington, VA vther mans. Th

5 
mechanism of breakdown in the gop under observetion

JPRS Report No. JPRS-S9677 (08/1973;. is found to be ultraniolet radiation from the control gap. 3 RaTs.
Availability: JPRS-S67T Primary Kyiords: Sympathetic breakdown; Ot Radiation; Mediwa Voltage

NTIS Secondary Keywords: Lightning Arrestor

The report contains discussions on the use of Pulsed ultraviolet

waveband gas lasers to switch spark gaps and the time characteristics
of $park gaps activated by laser pulse. 4 Oafs. 4214

Primary Keywords: Spark Gap Triggering; Nitrogen Lager; Delay (BRAKO1l STUDIES)
Measurement; Jitter Measuremont; Synchronization Of lGon Electricall
Gaps THE STATISTICAL DISTRIEUTION OF VALUES OF BREAKDOWN VOLTAGE FOR AN AIR

GAP
N. Baker

Electricity Council Research Centre, Capenhurst, UK
Eloctricity Council Research Report Ho. ECRC/M-128 (09/1979).

4205 Availability: ECRC M12t1
(PARTICLE BEAMS, ION) NTIS
(Generation) An analysis of 10,110 mesureonts of breakdown voltage on a smark

GENERATION OF INTENSE ION REAMS IN PULSED DIODES gAP ramnved from a surge dinerter shows there to be a linear relation
N. Sudan end N.H. Lonelace betweanornel probability and the logarithm of the aecess of the
Cornell UniversIty. Ithica NY 14050 pplied voltage oer a criticel nolte. This linearity eotendgd oe-
Physical Review Letters. Vol. 31, Ho. 19. pp 1174-1177 (11/1971). more than sio standard devitios. A statistical model is derived

The generati n of high-current (approxieately 0E Al polsed Ion which agrees wall with the enperimental findinge and which is
beams with Ion energy in the r-nue 0.5-10 MaV eppeors to be pssible innestiated further to show that the physical parameter of the
by modifications of present electron-bean technology. 0 Oafs. brebd w Process in ir which controls the scatter of tent results

Primary Keyoords: IOn beam Generation; Ion Emission; Electron Currant is the rate of change of the first Tvunmand coefficient with field.
Suppresion; Trensverse Magnetic Field 0 Rafs.

COPYRIGHT: 1971 AMERICAN PHYSICAL SOCIETY, REPRINTED WITH PERMISSION Prisary Reywords: Spark Gaps; Dielectric breakdown; Foreign
Technology; Percent vervoltage; P irot Townsend
Coefficient

4200

(PARTICLE REAMS. ELECTRON)

OWL II DIODE STUDY
K. Chllders and C. Stallings
Physic Internetiosal Co. San Leandro. CA 94177 tO5LT0N AEIA)

to .. "o" C d A 4INS ULATION. MATERIAL)DNA I.ort No. DNA 4 412 (17/1977). Ies)
Availability: AD AIS2S78 BEHAVIOR OF AIR INSULATING GAPS OF DC SYSTEMS UNDER IMPULSE, DC AND

NTIS COSPOCITE VOLTAGES
An experimental program performed on the OWL IT pulsed electron C. Menamenlleand G. Norbec

beam accelerator with mean electron energy of 90 bey end electron Vydro-ooene lnstitoto of Research. Varennes, Ruebec, Canada
beam energy of 80 kJ has been accomplished. The reliability of the IEEE Transoutions To Power Apparatus And Systems. Vol. PAS-NO. No. A.
accelerator was ahoun to be greatar than NO porcent at the 90 percent on 20h,-2o7, i12019791.
confidence level. The reetability of the accelhrtor can be This paper deals with the behavior of air insulating gaps ofScherecterid by n4: ct 0ofib a no i thediode n . direct current C tronmioon systms in the oltege range of .or-

percent MOD of mean electron energy in the diode, and nr- B 600o kV to +or- 201 kv. The gaps studied ware simulatine either a
percent MOD of aar.ve o ence ot target ocation. ELentron booms bipolor DC tou-p or . bipolar rigid bus system. The influence of the
with areas In mxcess of 4T0 sq. cm. deptns of Penetration in excess terminations of the too ends of the insulator supporting the bus was
of 0.6 gm/sq. cm. emI " peak doses raging from 25 to lI0 cal/Bc were investigated by using a single bus supported at one end. The
characterIzed for future tharnol structural response testing. I Refs. I. uwn voltage of the gap s d fo aure I.pul. Pure

Priisry Keywords: Etectron Beam,; Thermal Structural Response Testing IC voltage or composite ooltage formed by a DC on which an impulse
was suPerinpOSod. The proxmity effect of one pole on the
pale-to-ground breakdown voltage of the other was also investigated.
7 Rafs.

Primary Keywords: Air insulating Gaps; *or- 6O k To nor- 1200 kV
voltae Rano.; IncoLse. DC. And Composite Test
Voltaoes; Bipolar Bus ; Rod-plane breakdo.n
fo tag. Tarniating Electrodes

COPYRIGHT: 1979 lEE. RFPRINTED WITH PERMISSION
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(SWITCHES, CLOSING)
(Gas Gaps, Electrical) 4291

MODEL FOR A LOW PRESSURE SPARK GAP (SWITCHES CLOSING)
E.P. Lee (Vacuum GaPS. Optical)
Leawrence Livermore Lab, Livermore, CA 94550 LASER-TRIGGEREV-SWiTCH STUDY (PROJECT LASWZTCH)
LL Report No. UCID 18059 (02/1979). R.J. Clerk
Availability: UCID 15059 Cornell Aeronautical Lob Inc, Buffalo, NY 14221

NTIS RADC Report No. ADC-TR68-S5 (12/1968).
The space and time-dependent generation of plasma in a low Availability AD 84606

pressure sPark gap is modeled with a two-dimensional Soltzmann NTIS
equation. 0 Rets. Interaction between the emission from a pulsed laser and a

Primary Keywords: Low Pressure Spark Gapes; 2-0 Boltzeann Equation; metallic surface in vacuum has been investigated s a means o:f
Numerical Calculation; Approximate Solution initiating a plasma discharge between isolated electrodes.

Experimental studies of the triggering and arc development Processes
were carried out at applied potentials of senerel kiloolts and
discharge currents uP to the kiloempere level. Electrode and optical
energy density effects were ecamined end compared in discharge

4237 sevice. A protntyoe uitch designed for operation at 20 kilovolts,
(SWITCHES CLOSING) 10 megawatts 9as tested with a pulsed gas laser trigger and shows
(Gas taps. Electrical) proiisa of reasnnable life. Switching ecperiments were also performed

HIGH POWER SPARK GAP SWITCH PROGRAM at potentials in excess of 100 kilovolts. A parallel study of
J. Heckl Cl), U. Clark (2) and 4. Driscall (3) m1,oetic arc quenching phenomena led to the devaloonent of an
(SI Naval Surface Weapons Center eloctrically triggered low impedence switch that could pulse modulate
(2) txwell Labs Inc. San Diego, CA 92123 the output of a hard energy storage system, supplying peak powers of
(3) University of Michigan Ann Arbor. MI several hundred kilowatts. a Rfs.
1976 IEEE Pulsed Power Conference Proceedings. Paper ZT-l (1l/1976). Primary R ;yordn; Laser Triggering; Arc Development; Pulsed Gas Laser;

We will highlight a program Presently underway into the Electrode Effects
inoestigrt;on and final development of a spark gap switch capable of
operating at repettiion rates of S0 to 250 0wlsas/sec at volteges of
several hundred kilovolts and 5 megawatts average power. Results of 4293
on Aero Propulsion Laboratory program on High Power Spark Gao Switch (DIAGNOSTICS AND INSTRUMENTATION)
Develoomont will be iven; it will be shown how these results have (Cirrentl
led to the present study. The Present investigation, a coordinated FIBRE-OPTICAL CURRENT MEASUREMENT
e
4
fort beteen the Gas Dynamics Laboratories of The University of A.J. ROGers

Michigan. Novel Surface Weapon Center and Maxwell Laboratories. Central Electricity Generating Board, London, UK
Inc.. will be described. Theorotical investigations into the nature No. TOD-80, 4 03/l177)l
of dynamic nonstationury arcs under transverse gas flow conditions Anailability: H7-2Rt2I/ST
botwee electrodes ill be discussed. Future plans for experimental NTIS
audios of arc properties include time resolved temperature A simple, cheep, and reliable arrangeeent for fiber optic current

mqnsuren~t, using a unisue optical scanning system at The toiversity measurement, consisting of fiber, a light emitting diode, two
Of ;chigan. An optimized high power sparh gap switch will be polarizers, a photodetector, end en output signal amplifier, is
designed and fabricated by Maxwell Laboratories and tested at their described. Su-vensful laboratory tests were carried out. The use of
switch test facility. 0 Refo. nonomode fiber looks more promising th n that of ultimode fibers.

Primary Keywords: Spark OP; High Rep-rate; Nonstationary Arcs Primary Keywords: Electric Curront; Fiber Optics; Measuring
COPYRIGHT: 1976 IEEE. REPRINTED WITH PERMISSION. Instruments; Fibers; Equipment Specifications; High

toltages; Polarizers

424a Secondary Keywords: Great Britein; NTISHASAE

(REVIEWS AND CONFERENCES; BREAKDOWN STUDIES)
(Reviews; Reviews)

BASIC PROCESSES OF GASEOUS ELECTRONICS 4502
Usisereity of California, Berkeley CA (SWITaCHES CLOSe )
Publisher; Unip. Of CSlfornia Press. Berkeley And Los Angeles, OWGtOLTAOE DELAYUCHARACTERIIT1CO OP A SIMPLE

California (02/19 55. TRGRED VACUUM GAP
The thrust of this book is consideration of the basic phenomena S. Kamksh h and R.SAN. Nov

asociated with gaseous electronics. tobilitiee, ignization. end Indian Institute of Science, Dangeore., India
recombination. are all considered as are energy dietributions of Journal Of Physics 0; Applied Physics, Vol. 10. No. 7. pp 1017-1022
Particles end electron attachment. Each chapter includes a short I/ '71.
historical background of the discoveries leading to the 0Lo.w-land high-current.switching delay cheracteristics ofast ao-the-art. The rel-ent expeiets used to collect the Lo-oag 'n ihcretI~icigdlyceetrslsOo t siple triggered vacuum gap (TVG) re described using lead zirconate
pertinent data are presented along with the date and the theory titanete as the dieleccric material in the euiliary gap. This A
behind it. 4 R a n a h y.1oumro atrai, r " rbindr i 4 Reo s hsctois;on obity; Electron has superior performance at high currents (up to SN kA was studied)

PrimayKewords Gaous Ee ytroniit ; ectron with regard to delay, reliable firing end extended life as compared
Meorbit En Dist on; H eo the one using either Supramica (Mycalec Corporation of America) or
Recobination;NIoizatio silicon carbide. The letter materials were used in our earlier work

COPYRIGHT: 1955 THE REGENTS OP THE UNIV. OF CALIFORIHA which was confined to low currents up to 2.5 kA. The tote1 deley

consists of three internals: to break down the auciliary gap, to
propagate the trigger plasma and to break don the main gap. The data
on the istluence of the various parameters like the trigger ovoltage,
current, energy and the main circuit energy are given. It has been

A26S found that the delay due to the first twO intervols is seall compared
(PARTICLE REAMS, ELECTRON) to the third. 10 Refs.
(Generation)P .. VXy.d:LCrntIbl)Primary Keywords: Lou Voltage; 14 kA Current; rieger Gap; VaribleHIGH-CURRENT PULSED ELECTRON ACCELERATOR WITH AN ANNULAR REAM Trigger Voltage; Variable Current; Variable Energy;
M.. Anramenko, V.A. Olukhikh., .A. Gusev, E.G. Komer, G.L. Komarov, Delay Meauremr t

V.S. Ruznetecy, A.5. Perlin and M.P, Soin'in COPYRIGHT: 1977 THE INSTITUTE OF PHYSICS, REPRINTED WITH PERMISSION
D.V. Efreete Institute. Leningrad USSR
Soviet Physics-Technical Physics. Vol. 19. Neo- . PP 365-370 (09/1974).
Trans. From: Zhurnal Tekhnichmskoi FZiki 44. 591-595 (March 1974) 4305

Cartain questions related to the design and construction of a TPULSE GENERATORS)
high-current pulsed accelerator with a pulse length of IE-A sac a (Trigger

bean current of E A, and e electroan energy of S Mef are discussed. PICOSECOHD TRIGGE SYSTEM USEFUL IN MODE-LOCKED LASER PULSE MEASUREMENTS
The pulsed accelerating voltaga is Produced by as electrical solenoid 0. C in , Jm Tiehe, N. SiPp and J. Thebeult
in which energy from en auoiliary power muv, y stored with a CLA Ce'tro d'Etuds Nuclecires, Sarcley. France 92260
high-speed current switch. It is shown that an annular thermionic Av-ilability- CRN-CHPA-76-21
cathode should be used to Produce a beam having the specified NTIS
saramoters. The fovusing and mointenance of the annuler structure of H highly sensitive tunnel diode trigger useful in temporal
the bea are achieved by meaS of the inho-oenaous magnetic field of intensity build-up measurements of mode-locked lasers has been
the solenoid, N Refs. developed; the device reduces notably the time walk due to the lack

Primary Keyords: Electron Accelerator; Annular eam; IOU Microsecond of re..otability in intensity of the laser output. The perfoeance of
Pulse; D0 kA Ream Current; Tharsisnic Cathode the triuger heve keen established by mans of a G 'o widebend-.IV/cm

COPYRIGHT: 1974 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH sensitive real-time oscIllosvooe and of an image con-erter camera
PERMISSION hoving 0 p cvoscond resolution: the experimental results show that a

:rcitiun of the olituds of the laser pulse train of a factor S
leads to a t ie jitter of lens then '. Ps. 'Atomicdeu citation

4276 0t:30911)
(SWITCHES, CLOSING) Primary Keywords: Lasers; Tunnel Diodes; Mode Locking; Performance;
(Su rfce Discharge, Electrical) Pulses: Timing Properties; Trigger Circuits;
LOW-INDUCTANCE MEGAAMPERE-CURRENT COMMUTATOR BASED ON SLIDING DISCHARGE Ultrohish-.perd PhotographyA.. Origor'eov, P.N. Dushuk, SN. Marboy, V.L. Shuton and M.D. Yurysiiou Secondary Koywords: EPIA/tT3T0; France: Mode Locked Lasers; NYISINIS
Leningrad Polytechnical Institute. Leningred. USSR Distribution Restrictiov: U. S. ales only.
Instruments And Enperisentel Techniques, Vol. 19. No. 4, pp 110-1106

(08/1976).
Trans. From: Pribory i Tekhnika Ekspe-ime:t 4,. 151-153 (July-August

1976)

An air spark gap is described in which ourrent comoutation is A336
realized by a multichanel discherge Along the surface of the solid TOIAGHOSTICS AND INSTRUMENTATION)
dielectric, which is created during the development of a slidina vtae)ZON-PLTOOE PROBE SYSTEM WITH SURNANOSECOND RISE TIME
discharge. The spark gap repeotedly commutated currents of 511- A A
The self-inductance of the perk gap amounted to Lusab sg/ WS nJ A . Sarleent and A.J, Hlcock
under these conditions, while its resitance -s r/7ub sg/ v 7E-3 Vationel Research Knunoil, Ottawa. Oario. Canada
ohm. 4 Nets. The Review Of Scientific Instruments Vol. 47, No. 10, pp 1283-1287

Primary Keywords: Surface Discharge Switch; Multichannel Disoaee: TI0/l97A).
Sliding Discharge; 500 kA Current; S oH Gap A high-volteqe probe measuring system with an overall rise time of
Enductnce less than SD P1ev end a peak voltage capability of 20 kV has been

COPYRIGHT: 197k PLENUM PRESS, REPRINTED WITH PERMISSION developed Probe oqrturbatons ot the SO ohm impedance level ere
minimized by maintaining a moderately high input impedance, in
ccrunv tin with the absorption of Internal reflection Waves by means
of a Iossy distributed treosmisnion line. System long term stability
and corstrur"tioml reproducibility have been investIgated. 17 Refs.

Primry (qgv-rds Voltage Attenuator; 20 AV Voltage Capbbility; S.
Ps

0 0 
Riss Time; 3000 Ohm Input Impedance; Ferrite

Loded Trensmissicn Line
COPYRIGHT 19' AMERICAN INSTITUTE Or PHYSICS, REPRINTED WITH

ij/t PERMISSION
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tEAKOTW4 STUDIES) (SWITCHES, CLOSING)

(Lihting) (
LA90RATORY SIMULATION OF THE STEPPED LEADER IN LIGHTNING (L Iquid Gaps, E tC cti &

1 11 Kko' , .v cTIME-LUG CHARACTERISTICS OF A LINUlD TRIDATNONaM KEon : and P Sacic J.L. Maksiojawski and J.N. Calderwoodnational HooredPl Council. Ottawa. Ontario. Canada University of Solford. Selford, UK

Canodan Journal Of Physics. Vol. 54. pp 2216-2214 1B7/l97A). Journal Of Physics 0; Applied Physics. Vol. 9. No. 17, pp L195-LiIV
The steppd Ieder in lightining in shown to be a relaoation (12/1976).

oscillation pheinenon. The stepped loader was simulated by adding a A study was made of the tine-lag oharaoterstico of a trigatron
parallel RC combination to the external circuit of a discharge gap. sperA gap in n-heoone. The influence of the polarity of the
ELoeronts wore also done in a welI-praionized gas where thare was trigering pulses ane of the gap length was inoastigatad. The
no disclacument current. 1i Rts, significance of the results obtained is discussed. 2 Rate.

Frnory Kyirds: Stooped Leader; Hoolineer Glow; Relaxation Privary Keywords: Trigatroc; H-heoane; Polarity Effects; Variable Gap
Oscillation; Simulation Poart

CTPYPITVI:~~~~~ 197 NAIOA REEAC CONI PCND pcn Dly MsuremantCOPYRIGHT! 1976 NATIONAL RESEARCH COUNSIL OF CANADA COP 'IHT: 1976 THE INSTITUTE OF PHYSICS, REPRINTED WITH PERMISSION

4377
4347 (INSUL, 'ON, MATERIAL)
(SWITCHES, CLOSING; BREKDOWDN STUDIES) IMMElT ANY-BOD DIELECTRIC RELAXATION IN SOLIDS
iLinuid Sao DOptical; Liquid, Electrica) AK S Ar. LA. iAdO EAd EM. Hil

[N THE USE OF PERFLUOROPOLYETHER FLUIDS IN HV SPARK-GAPS Cha. C ag, Unicersity of Icdad London. GE
A. Luches and L. Provenuano 356 (11/198,),
Universita di Lcce., Lacce, Italy Phys. Stat' lidi P. Vol. lI2, No. 1 pp. 351-356 (11/1900).

rTl pPhysics D; Applied Physcs,his p 'r brks ith proviously held niews on dielectrisJ 2/1977 ) relaatli n .sod on non- intoracting dipoles or charges and instead
TTItV re decelcys c nodal in torms of many-body phenomena. Disorder. occurring
Testwereo p herformed toemise a their roperes o at three 1ruels. is presented as a major feature of orientationl

cerfluercolyehho flid FoliTiad their traspaec toultruvolet radiation. The purpose was to ecaluete the ad-esteem of polar'ast~nn and thus is an important consideration in the model. The
their une in high-per sport-saps. triggered by pulsed N/sub 2/ difference between large and snull transitions is discussed along

gstom) Ou'r'-p rei ; th what happens to the energy stnred in a solid when thelass-s .57 anutrms. Iurresw Its show that the peflusropolyether odrzcin nho'n""d. 9 Refs..u1ds ochibit iacy advantages over the commonly used transformer pria o s i Rlats a dy Interaction;
Ss. R Primary Key.oHas.. olri Dlar ransiton

Primary Keword: Perfluoropolyether Fluid; Nitrogen Laser Triggering; CPPYRIGIVto 19D0 TKAnEMIE-VEtLAo

Self fooling; Fluid 'Aging'; Resistivity Measurement
C(PYRIGHT 1977 THE INSTITUTE OF PiiYSICS, REPRINTED WITH PERMISSION

4358 4379
ItrEAKDOWN STUDIES; BREAKDOWN STUDIES) (REVIEWS AND CONFERENCES; PARTICLE BEAMS, ELECTRON)
uvyuun. Electrical; Vacuum. Magnetic Field) (Reviews; Reniews)
FERTUiAL:0C iO 'HE STATIC VOLTAGE BREAKDON MECHANISM IN VACUUM BY A ELECTRON-BEA-FUSIN PROGRESS REPORT JANUARY-JUNE 1976

WA. MAGNETIC FIELD Authors Unknown
A. Watson Sondia Labs, Albuquerque. NHM 7115
Oniversity of Western Ontario. London, Ontario. Canada Sandia Report No. SANDI7-E4lD 110/'976).
Canodian Jurnl Of Physics. Vol. 54. pp 2413-2417 101/1976). Aceilability: OAN0A4IO

An analys is Presented of the effect of a weak magnetic field on NTIS
the breakdown mechanism concentrating on the sogneto-transport This report presents an oaerniew of the electron beam fusion
phenomona in a s aiconducting field emitter. The geometry of a program at Sandia Labnratories for 1976. Included are brief
cathnld protr'sion is also considered. A new model of the breakdown discussions of progress nude in 1976 is switching, mater insulated
mechanism is developed by altering ohe Foler-NordheIm eouation. A accelerators, Parx generators water switches. vacuum interfases.
close 0oreenent is found between predictions by this model and inductine energy storage systems, and megnetically insulated diodes
exaerieentai results, 11 Roat and transmission lines. 91 Refs.

Primary Keywords: Magnetic Field; Perturbation Of Breakdown Voltage; Primary Keywords: Switoh Danelopsent; Particle Accelerator; Magnetic
Field Emission; Poor Vacuum; Low Magnetic Field; Insulation; Mare Generator; Inductive Energy Storage
Transverse field; Capper Electrode Secondary Keywords: E-ban Fusion; Target Design; Plasma Diagnostics

COPYRIGHT: 1976 NATIONAL RESEARCH COUNCIL OF CAADA

4380
IRTHIEWS AND CONFERENCES; PARTICLE BEAMS)
(hve: oi; Reuieus)

4358 ELECTRON-BEPM-FUSION PROGRESS RE
0
ORT JULY THROUGH SEPTEMBER 1976

(DIAGNOSTICS AND INSTRUMENTATION) Authors Unknown
(Voltage) Sandia Labs, Albuquerue, NM 87175

A QUICR RESPONSE HIGH VOLTAGE DIVIDER Sandia Report Ho. SANI76-711 105/1977).
Y. Rbeta. N. Roteyshi and A. Mifyhara A.iltability: SHO76-0711
Hogoy U1nisersityo Nagoya. Japan NTIS
Japanese Journal Of Applied Physics. Vol. IO. pp 2037-z038 This report presents as.e.erniew of the electrs beam fusion
110/1976). progran at Sandia Loboratories for 1976. Included are brief

The authors desoribe a resistive Aoltege divlder for use in a iscusnions of progress made in 1976 in -itchisg, water insulated
noisy pulsed power anvironmeat. 7he divider is constructed of a occelerators. Marx generators, water switches. vacoum interfaces,
plexiglass tube filled with a copper sulphate solution. The divider inductive energy storage systems* and magnetically insulated diodes
employs a Copper sulphate guard resistor for nise reduction. 2 Rets. and tronsnisnion lines. 44 ReIs.

Prisary Keywords: Resistive noltage Divider; Vuard Resistor; Copper Prmyr Keywords Marc Generater; Mare Trigger Sestem; Water
Sulphate Solution; 2 MV Voltage Range Capacitor; Transmission Line; Trigatron Gas Switch;

cOPTYOIHoT: 1976 PUBLICATION BOARD, JAPANESE JOURNAL OF APPLIED PHYSICS Cold Cathode Diode

4)69
TBREAKDTN STUDIES; SWITCHES. OPENING) 4381
bu s, Electrical; Gas taps, Materi.s) (PULSE GENERATORS)

HIGH VOLTAGE RLSEORCH (BREAKDOWN STRENGTHS OF GASEOUS AND LIQUID IBlumlein Liner)
INSULATORS) AnD ENVIRONMENTAL EFFECTS OF TIELECTRIC GASES A OLUMLEIN MODULATOR FOR A TIME-VARYING LOAD

L.G. ChrstOchorcw, U.N lunes, N.Y. Pci, R.A. Mathin, I. bowers, L. W Shne~der, N.J. Wright and N.J. Buffa
Frees, '.0. Paoe. OW. Bouldin and C.C. Chun EC0M, Fort Monmouth, NJ 17703

Oak Ridge Nytiona, Lab. Ok Rid-e, INi 7830 Tu,.nco] iopt. No. ECUM-447, 14p (10/1976).
ORNL Renors No. TP.NL/TM-;173 (01/1980). Availability: AD-A03S 102/3ST
Ai lab lity: OPNL/TM-2173 NTIS

NTIS A modulator has been built to drive a time-erylng-impedane o led.
A number of gas ietures are suggested for isdustria-scale N Oluoleis circuit, with two idesticol pulse forming setwerts, was

testing. Electron attachnent rates were measured and unfolded to give used %to prduce an effctive voltage of twice the charging voltage. A
attocrment cress sectoIo cuctons for several gases each in N/sub dissicatioe dancer circuit won included to smulate a well-behaved
2/. sod for COI/sub 3/F in Ar. The results of this study led to loud Thy switch is s lI section iteratine cenity-grid thyratron
cemclusions relating these parameters to molecular structure, desiged for 250 kiloolts (k) and 20 kilsseores (.6) peak current.
Electron attachnt rates ca re eesured also for n-C/sub 6/F/sub 1/ The odulytor has been operated at kID AV at a repetition rate of a
in both Ar aed N/swb 2/. A study was made of the potential role for few herta (VuI. lAuthor
electron detachment in breakdown. The roles of sc eof Primary Keywords: Modulator%; Electronic Switches; Thyretrons; high
detochneet was assessed, especially for SF/sub 6/ end 0/sub 2/. The Voltage: Electron Beams; Switching Circuits;
role of dipolar scattering of electrons is inhibiting breakdowe wn Wanforn Generators; Chemical Lasers; Deuterium;
investigated. The importance of large electron scattering cross Pulse Generators
sections at subeecitati n energies was demonstrated. and aeans of Secondary Keywords: Alunlein Circuits; High Energy Lasers; NTISDODXA
realiring this with dipolar scattering were studied. The ispulse

mevsurenents concentrated on c-C/sub 4/P/sub 0/-SF/sob 6/ mietures,
which a'rs found to be especially interesting under impulse 432
conditions. Lightning end switchng surges were used with a larse (SWITIhS. CLOSING; SWITCHES. CLOSING)
point-lenan gee as well es a sohere-nchore gee. In the practical (, 0o:, Elontricel; tan tops. Self)
cnditiono of cylindrical geumtry with and without surface FERRITE DECiUPLEO CROWBAR SPARROAP
roughness. many multiconpnect mixtures of the genes SF/sub 6/, R.C. Kun:. I.V. Mr, N. Wedler and G. Klement
c-Csub h/F/swh 0/, N/sc 2', end l.l,1-CH/sub S/CF/sub 3/ were Irotitut fur Plassptsik, Garching. FRO
tested a both I end 4.4 itmospheres. 40 ReVs. IP ReoIrt No 7FP 4/32 (04/1966).

Primary Keyw.rs: Attachmeot Rate; Atteotent Cress Section; beveral Three crobar sPoukgps are presented each with a different
Ts-es; Plane Electrodes; Parall ElElectrodes; triogoriro nachonisi. The first switch, tested for 0000 discharges on
Seore-seh1re Electrodes; Sensitivity 

T
O Field a 2 6 Mt hrk. is triggered when the pulse noltage is 1.1 to 2 times

Nnuonifora y the stetic treakdovn voltage which can only occur when the electrodes
ore derouPled. the second, which else uses ferite deosolng, ia
trigoered without much jitter by a trigger pulse sent to a middle
e1ctrodo which is ot half potential. The third suitch is also
trironred b a middle .lectroe, but does not use ferrite denouplIng.
The trianer oulso applied to the siddle electrode is sharpened

.l.ing the gap to break down to both electrodes at the ame time.

Priwary Keywords: Croobr Gac. Ferrite Peoupling; Thra Triegerine
Meth ods

A..)



4354 4404
(PARTICLE BEAMS, ELECTRON) (BREAKDOWN STUDIES; INSULATIO:, MATERIAL)
(Reviews) (Gas, Electrical; Gas)
ISSUES IN UNCLASSIFIED PARTICLE REAM RESEARCH (PROCEEDINGS OF THE 1980 SPARKING POTENTIALS AND IONISATION COEFFICIENTS IN SF/OUt 0/PARTICLE BEAM-RESEARCH WORKSHOP) V.5. Mailer and .S. Naidu
.D. Guenther (1), B. Lonta (1), J.L. May 2) and C.M. Stickley (3) Indian InstituTh of Science. Bengalore. India
(I) 95 Army Resaarch Office Proceedings Of The IL, Vol. 121, No. 1 pp 107-10 101/197).
(2) AFISE. Bolling AFA. Washington, DC 20332 The authors present results of an ;operinant to determine the
(3) OM Corn. McLean, VA ionization coefficients of SF/nub Au. A deviation tros the Peachen
Aailability: AD A, 85158 Curce is pointed out at pdvl. Comparison. are made with the work of

NTIS several other researchers. 12 Ref.
This workshop is designed to define the important pareseters Prinary Keywords: SF/sub 0/ Gas; Townsend's Primary Coefficient;

relating to particle bean wepoi that require further research. Townsend's Secondary Coefficient;
Important parameters in the aspect of pulsed power., charged particle Electrnn-attachment Coefficient
sources, accelerators. propagation, and target interactions are COPYRIGHT: 1976 lEE
presented, along with necessary research in each area. 0 Refs.

Primary Key.ords: Particle Beam; Electron Beam; Ion Beam 4409

(BREAKDOWN STUDIES; SWITCHES. CLISING)

4785 (Gas, Optical; Gas Caps. Optical
WFEV]EAS AND CONFERENCES; PARTICLE BEAMS, ELECTRON) USE OF A 'LASER SPARK' TI INITIATE A HIGH-POWER HIGH-PRESSURE GAS

!eieus; Reviews) DISCHARGE
LASER-FUSION AND ELECTRON-BEAM-FUSION RESEARCH PROGRESS REPORT R.V. Mitin, I.. Petrenko and Yu.L. Evetskii

JANUARY-JUNE 1974 Institute Of Engineering Physics, Academy of Sciences of the USSR,
ENH. Becknen. J.B. trerdo and 0. Tones Khar'koc
tandie tabs. AlbuquerQue, NM 871is High Temperature, Vol. 11. No. A. pp 10i6-1A28 (12/197)).
Sanda Report No. SAND7E-0439 (C"l97S). Trans. From: Teclofizika Vyso kh Temeratur 11. 1147-1149
Anailability: SAND74-0439 (Nooerbar-Dcenber 19721

NTIS An invest:gOtion is nad. of tta initiation of high-pressure
This report presents en overview of the laser and electron beam discharges in croon using a 'laner spark.' An enerimental

fusion e11rts at Sandia Laboratories for the period January-June deternination has been nue of the threshold breaodoun electric field
1974. Progress on sultichannel and dieleotric switching, induotice required for laeir initiation of hith-power gas discnarges in argon
energy stores, self breaking water switchng. Nero Generators, gas at Pressures up to 100 atm. 7 Refs.
gap -thilng. and a-beam diodes era presented. 48 Rets. PriWr-y Keywords: Argon Sup; II0 Atnosphere Pressure Range. Ruby Laser

Prmary Kouords: Switching; Mar Generator; Liquid Dielectric Switch; CPYRIGHT: 1174 PLENUM PRESS. RPRIATD WITH PERMISSION
Gas Gap; Trioctron; Particle Beam Generation

Secondary Keywords: E-beam Fusion; Laser Fun'on; Plasma Diagnostics

4*11
IPARTICLE BEAMS. ELECTRON; ENERGY STORAGE, INDUCTIVE)

(PARTICLE BEAMS; POWER CONDITIGHIHO; SWITCHES. CLOSING) (leneration; Systems)(Reiews; FuMSe Forming Lines; Gas Gaps. Optical) HIGH-CURRENT, HIGH PULSE RATE ELECTRON ACCELERATOR WITH INDUCTIVE
Reviws;Pu'N GENERGY STIRAGPARTICLE BEAM FUSION PROGRESS BEPORT APRIL 1978 THROUGH DECEMBER 1978 V.I. Mikhailov and I.0. Slivkop

Sandia Labs. Albuquerque.NIl 87215 .SouieR Physics-Technical Physics., V1. 22, No. A PP. 703-705 (10/1975).
Sandia Report No. SAN-l1 2/1979). The characteristics of a high-current. high-voltage electron

TS accelerator with inductine energy storage and the associated
This report Provide electron-optical system used for electron acceleration and current
Thisorprt prodLdbsra s orw ofthe partl e emfusion switching is a storage device are discussed. Accelerators of this

effor a Sandia. Labortre for teprio of April-Deebr 1978. bid canbe efficie'nt and relatinely sin:,I: and pronida plseSections on vacuws diodes, analysis of magnetically insulated ripetion frequciens and at- an aroca poeB of
transmission lines Mrc gererator decelopsent. laser and X-ray teetiins or hundreds of icos. A R ats.
triggering of spark gaps. and per flow studies are included, as Prtnry Keyuordso: El on A n e ey ;
well as sections on plasma diagnostics and fusion target design and Elpctron-Acciltor;clnductiv. Energy Storage;.m.1yE stms anME ptical S~it h
analysis. Rep-rated systems are briefly presented. 191 Refn. COPYRIGHT: 1970 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH

Primary Keywords: EAFA; Proto; E-beam; Marx Generator; Magnetic PERMISSION
Insulation; Spark Gap; Pq.er Flow; Resonant
Transforer; Rep-rated

Secondary Keywords: Particle Rees Fusion; Fusion Target; Plasma 4411
Diagnostics FLOATING DECK GRID MODULATOR

If. Savage
4387 Hughes Aircraft Co, Fullerton, CA

(PARTICLE SEAMS. ELECTRON) Final techrical rapt. Mar 
7
7-May 78 (10/1978).

(Review.) Availability: AD-A61 S02/lIT
PARTICLE BEAM WEAPONS-A TECHNICAL ASSESSMENT NTIS

0. lakefi. B.T. Feld, J. Permentole and K. Tsipis The all solid s ft Floating Deck Grid Modulator has been
Massachusetts Institute of Technology. Cambridge.MA completed and successfully tested. The design goals of pulse width.
Nature Vol. 284 pp. 219-225 (03/1980). Pulse erplitude, duty cycle, operation in a SO Ef gradient and

The authors cnsd the use of high energy particle bee as a circuit survival during sultipe crowbars of the SO KY power supplyThe t cnid rin, p hace been mat. The rises end fall times are less than 700 sec.
weapon. The technical Problenmo gnratin prpgation.andgi'hinteraction with a target are addressed. Seneral examples are ven l -dut hvor d; no W... be); Pul onators; Microwaveof possible missions that the particle bam could be used for, end Tuthe Or. L aects of uapo:s targetin, .nd central are discussed. Tubes; Tube Grids; Radar Transmitters; Plse
Sth practc)aspel c of eontaretin and ctol re dis ed. Duration Modulation; Pulse Aspltude Modulation;
gath ndoatm sheric ed aam.phric apications are eoamined.FusoTnsrns
34 Ref. Pulse Transformer

Primary Keyw-ords: Particle Beam Weapons; Generation; Propagation; Secondary Keywords: Modulators; NTISDODXA
Target Interaction; Been Requiremnts

Secondary Keywords: Orbiting Weapons
COPYRIGHT: 1980 MACMILLAN JOURNALS LTD *415

(SWITCHES, CLOSING)
I(Thy raEr ons)

4388 PLASMA CATHODE THYRATRON
IREVIEWS AND CONFERENCES) D. Fleischer and D. Turi-nvist
(Rectews) UGUG Inc Solan. MA 11971

PULSED-POWER RESEARCH AND DEVELOPMENT IN THE USSR ERiDCO Report Na. ELET-TR-77-2704-1 (09/1978).
S. tassel Availotility: AD A6SO
The Rand Corp. Sente Monica, CA 90400 NTIS
ARPA Report No. R-2l2l-ARPA (05/1978). The objective of this work is to provide a thyratron type device
Availability: AD AO66SS which is capable of cold-start operation; thus eliminating the need

NTIS .qr standby power. A replica of a cold-cathode A .ode, doscribed by
The pulsed Power work conducted in the Soviet Union from 1960 to tagin i the Russian literature. was built end tested. The results do

1978 is revieaed in this report. The organizational aspects. as we l not support Vagin's description of its operation. A triode of our own
as the technical side of the open Soviet research is discussed in the dasion ooeratns satisfactorily without filaent power. A beep-alice
ares of electromagnetic compression of liners. fluo compression nr ,gnitor eletrode is proposed a solution to the high grid
generators. indoctiva energy storage, hononclar generatorns breakdown voltage and anode jitta- found during the start-up period.
aultipolor generators. and opening and closing switches. The 0 Refs
principal groans essoctated with eech effort are identified with Prima'

0 
Keywords: Gas Filled Tube; Switch Tube; Cold Cathode; Instant

important results presented. CA) Rofs. Start
Primary Keyword: Flux Compression Generator; Inductive Energy

Storage; Superconducticity; Homupoler Generator;
MultipolIr Generator; MHD Generator; Switching 441g

(PULSE GENEPATOKS)
(Line Type)

4389 GENERATOR OF HIGH VLTACE NANOSECOND PULSES WITH PRECISE LENGTH
IPULSE GENERATORS) P 5 AmAn' . .. Strligoc, V. Tcnchpva and Yu.P. Uson
ICapacitice) Tvnsk P lynic Institute. To s, USSO

A. IM1PROVED METHOD OF TRIGGERING FLASHLAMPS POWERED FROM AN ENERGY Instr-nts And L..erinental Techniques. No. 4. pp 1115-1517 (0811970).
STORAGE INDUCTOR Trans rro,: Pribory i Takhnike Eksperimenta 4. 137-139 (July-August

EK. nell 1970)
Australian National University. Canberra. Australia A nethod is described to decrease the amplitude of repeated pulses
J aria1 Of Physics E; Scientific Instrunents, Vol. 9, No. 5, pp 213-215 in covyial generator with a spark gap operating into a iseatched
)lSI976) . lo.d The length of the pulse on the load is set bye short-circuited

7 Rats section of coail) cable, whore the accuracy with which its length ,
Prigey Reywords: Fre-ignice Limps; Series/parallel L Pps neanured doternines the accaracy Rh which the lenpth of the pulse
COPnRIGHT 19&7 THE INSTITUTE OF PHYSICS, REPINTED WITH PERMISSION on the load is sot. The Oenerator provides ever control of the pulse

-litude from S to I5 kV. 0.5 n-sec length of the front and trailing.je of the pulse on a motched load, end pulse length tq 20 ssec when

(ha anylitude of ths repeated pulses is n ureater than SO of the
amplitude of the basic Pulse. The generator is designed to supply the
electron p'.ic shutter in on optic qvontun generator. S Oafs.

Primary Keywods: Pulna Generator; Co-u.l Line Energy Storage;
Voriab1e Pa1s length,; Small TreiLino Pulses

COPYRIGHT 1970 PLENC PRESS, REPPINTED WITH PERMISSION
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ANALYSIS OP COUPLING REGION IN TRAHSMISSISN-LINF ACCELERATORS.., A MUL:c~ ...Ati .A... iRI"GlIFOSPAPR GAP WITH ,SURNANOSICONO RISETII

Atop Amoment Research and Developisen Comend. Abed. Proving Gron C i rlaiid
ITT 205 R~ni Wau B.... Eaiihnnt. A Id. tn t rkhr.U

ARORLReoot No ARBO-TN0120 Il/IW). yrneIF ph"" Fi,5, . . I o 1007 lT 101 0 1 91;)ti~
Anaitabrlitn- AD ROL6SinL -di 'o- siutio ii aeo t. eTait-rq chereutrt c of a

A Laplace-tranform analysis Os presented of en equivalent circuit tIn-) taiao s........ s~n-i swithin .i fiv Char-el, of up to kI
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I4U9 0540
(PULSE GENERATORS; POWER CONDITIONING; PARTICLE BEAMS. ELECTRON) (ENERGY CONVERSION, ELECTRICAL; INSULATION, MATERIAL)
(Systems; Pulse rA sformer ; Generation) (Power SuppLies; Liquid)
RELATIVISTIC ELECTRON BEAM SOURCE WITH AN AIR-CORE STEP-UP TRANSFORMER A HIGH VOLTAGE SOURCE WITH DIGITAL CONTROL FOR DIELECTRIC MEASUREMENTS
A. Mohri. E. kto . M. Masuzaki. T. Teuzuki, S. Fujiwka., K. Ukegaa AR. Raichert. G.M. Rhodes and J.E. Erignell
Nsd TU Rete City Urinar ty London, ECI. U

Nagoya University, Nagoya. Japan Journal OF Physics E; Scientific Instruments. Vol. 5. pp 587-590
Japanese Journal Of Applied Physics. Vol. 14, No. 11, pp 1777-1?1 (06/19721.
(11/17S). An improvement in the rigorous control of high noltages for

A design for a high current relativistic electron beam source dielectric measurements is achieved by emplvying digital techniquas
going an air-core step-up traneforier is presented. The step-up ratio in the development of a low-voltage controller For a generator of
was greater than II cod the energy transfer affeciancy from the either the oscillator or electrostatic type. Principe advantages
capacitor bank to the pulse foroing line van 451. The eachine proved over a method previously described are the provision of a highly
to be reliable as it required little maintenance during the 5000 stable hold node cod the capability for very slow rates of voltage

times it was operated without major trouble. '3 Res, application. Conprdntsive logic convrols, incorporating essential

Primary Keywords; tacuom Giode; Marc Generator; Pulse Transformer; safety features, aLow Fully automatic eoperimeots to be performed,
Pulse Forming Line; Impedance Conversion snd a flexible design permits a smpJe addition to the eQuipmon t to

COPYRIGHT: 1975 PUBLICATION BOARD, JAPANESE JOURNAL OF APPLIED PHYSICS increase the resolution if desred. 7 Rafs.
Princry teyords" Insulation Tester;i Ramp Voltage Generator; Digital

Control; High Voltage Accuracy
-4492 COPYRIGHT: 1972 THE INSTITUTE OF PHYSICS, REPRINTED WITH PERMISSION

(SWITCHES. CLOSING)
(Gas Gaps, Electricell
STARTING CHARACTERISTICS OF A IO-KV TRIGATRON FILLED WITH SF/SUB 6/ I7

Al1. Garsieo. 'G.. Kuleshov, AlI. Favlovekii, S.Ye. Slyusarenko and ilqid GpS, CLOIvg)
A.5. Fedotkin A liSH-VGIlpTAGE WATER SPARE CAP WITH LASER PIRIN

Instruments And Experimental Techniques. Vol. 18, No. 5, p 1435-1437 S.A. Dido, I mIkn- VyA . PatRc aid .D. aH cE n
10/19751. Instrumants, AnMdEmevtl T i . 1 t7, pp 131-155 Fa2/he7t

Trans. Fra: Pribory i Tekhnike Eksperimesta 5. 111-113 Trns.rm: rr E i(eaeinta V , 1 21-1 22
tSeptember-October 19751 Trans. Fro: Prbory i Tokhnka Eksoer ment 1, 1

An experimental investigation wae cede of the delay and scatter of (Jacuaro-Febiuo-y I97U
the time required to turn an a trigatron as a funotion of the The possibility is investigated of initiating high-voltage
polarity of the high-oltage electrode and of the control-voltage breado.u of distlled water in a spark gap by means of a spark frompulse, on tha amplitude of the pulse, ad on the SF/sub A' pressure. a noodyniun laser having a power of up to 500 M W. It is shopn that

The distance between the main trigatron electrades is 7 pm; the for focusing of lacer radiction onto the positialy charged electrode
diameter of the control electrode is 2 mm; the ap betwe sctter of the actuation time of the spark pa amounts to severel
the control electrode end the ain elctrod hich encompasses it ar gap cnstruction as Proposed hi sur
2.5 mm. It is shown that for a negative potential 

3
f the high-voltage roliable firing of the discharga for any polarity of the voltage

electrode end a positive starting pulse, the scatter of the actuation across the electrodes. A Eefs.
time delay does not exceed 10 nsec in the range of pressure Primary Keywords: hd Laser; Polarity Effects; Several Nanosecond Jitter
variations from the value corresponding to uncontrollable breakdown CIPYRIGHT! 197% PLENUM PRESS. REPRINTED WITH PERMISSION
at lGI k Up to m pressure five times as great (1 atm). 1 Refi.

Primary Keywords: Trigatron; SF/sub A/ Oar; Switching Delay; 0oth
Polarities; Variable Gas PressUre; Variable Trigger
Voltage; 100 kV Operating Voltage 4552

COPYRIGHT: 1975 PLENUM PRESS. REPRINTED WITH PERMISSION (PULSE GENERATIRS; BREAKDOWN STUDIES)
(Mere; Vauum, Electrical)

A 2-MV PULSED ELECTROVACUUM INSTALLATION
451 1.0. Klyatoklt. G. . Kassiroy and G.E. Smirnov
(SWITCHES, CLOSING) Tomsk Polytevhnic Institute. Tomsk. USSR
(Gas Gaps, Optical) Instruments And Exparimental Tenhnigues. Vol. 17, No. 4. pp 1032-1034
UV LASER TRIGGERING OF SPARK GAPS BY TWO-QUANTUM PHOTOELECTRIC EFFECT (08/1974).
K. Haroch, N Salrmann and H. Stro"ald Trans. From: Pribory i Tekhnika Eksaerims-1

t 
l, EN-BA (July-August

University of Stuttgart. Stuttgart. FR 1974)
Physics Letters. foL. 1 SA. No. 5 p 153-154 112/1975), An experimental inotallation e described far investigating

A nitrogen laser is utilized to irradiate an aluminum cathode in electrical breakdvun iv ae vcuum of ur to E-V Torr at .ulse voltages
an attempt to isolate the isnication mechanism of UV Iaser triggering of up to 2 MV, The length of he macue sap reaches A cm. N Refo.
of spark gaps. The two mechanisms considared are Richardson emission Primary Keywords: Vacuum Breakdown Study; Apparatus Description;
and photoelectric emission. The gap was evacuated during the study to Euperieentfl Results; Aluminum Electrodes;
prent breakdown, enabling study of the electron emission from the Sohe.-pl.ne Gap
cathode in detail. The authors present evidence for two photon COPYRIGHT: 197% PLFNUM PRESS, OFP~iNTEG WITH PERMISSIONphotoelectric emission of electros from the cathode as the primary
triggering mehanism. S Rafs.

Primary Keywords: Nitrogen Laser; Aluminum Cathode; Richardson Effect; 4565
Photoelectric Emission; Two-photon Effect: Spark (PRTICIE BEAMS. MACRO; BREAKDOWN STUDIES)
Gap; Vacuum Gsa (Generation; Vacuum, Particle)

COPYRIGHT: 1975 NORTH HOLLAND PUBLISHING COMPANY MICROPURTICLE EVEROY ENHANCEMENT FOLLOWONG A BOUNCING IMPACT 19 A
HIGH-VOLTAGE GAP

A.N. gran and RV. Lathem
University of Aston, Birmingham, Birmingham 34 ET UK

30Joural Of Physics D; Applied Physics. Vol. B. No. 8. PP Ll09-Ll
+
'

(POWER CONDITIONING) (06/
1 TS).

(Pulse Porming Network') 1 t-ucy t n a a d tor w
SCEPTRE MODELS OF A PULSE FORMING SYSTEM vontrolled study of the momentum and charge reversal associated with

11 4. Kohlmroend V.I. Watson Particle bouncing in a high-voltage vacuum gap for Impact velocitiesSie ucky LexingtonKY4006 of 5-200 ./s- It has been demonstrated that there are a range of
RADCert nt o , RY Ssperimmotal conditions for which this mechanism can lead to an
Availability: D A-T-75 enhancement in the kinetic energy of m microparticle. This

NTIS obseruation is used in support of a multi-trasit model for the
Work performed in the generation and testing of the pulse forming icitiation of .lctrical Arekdoun by the .mact of microparticles

network SCEPTRE model is discussed with emphasis cr00 attempts to having velocities in eocess of 1500 /s. 12 Refe.
determine the pulse forming setwork elemert stressing facto under Prima

v 
KEywrds: Microparticle; Acceleration; Momentum Transfer:

conditions of specific fault occurrences: paine transformer failure Charge Roversol; Vacuu Breakdown; Multi-transit

via secondary short or load shorn; sevurdory o0ev; and pulse forming Mode T
network capacitance short. When the generator royal is available. tho COFfRIGHT; 1975 THE INSTITUTE OF PHYSICS, REPRINTED WITH PERMISSION
composite system can be simulated to determine the result of
transient and fault conditions on the overall network operation 0
Ref s 457C0 Prmery Kevwords: Pulse Forming Networt; SCEPTRE Computer Code; Fault (PARTICLE BEAMS, ELECTON; POWER CONDITIONING; PULSE GENERATORS)

Madeline; Electrognetic Contoaibility (Generation; Pulse Transformers. Syse.)
RESONANT TRNNSFIRMER ELECTRON BEAM PULSER

J.J. Moriarty

0557 Energy Sciences Inc., Burlingson, MA 18I)
THE VESA RELATIVISTIC ELECTRON ACCELERATOR AFfl Report F o. AFWL-TR-T%-12/ (11/1974).

R.E. Parker and M. Ury Aoilobility: AD A01 828
Navel Research Lab, Washinon, DC 20375 NTIS
Interim rapt. No. NRL-MDt R-1 19', (1 /1975). A resonoint air-core transformer has been evaluated theoretically
Availability AD-All) IRI/OST and morerimentelly as a pulsar for an electron beam gun, The analysis

NTIS has resulted in a set of design Parameters which has been used tO
The VEDA high-curreot, relativistic electron accelerator has been design a lightweight )sooroxmetely Ill k:) Pulser for the generation

designed and constructed at NRL for a.plication in the study of high of III kV, 40-A pulses of 70 microsecond duration at 250 p in
power microwave sources. To meet the reuirents of this stud,, the lsoc bursts An eooerinertel model has gnerated ,10-kV, 2 to 5-A
accelerator was designed for operation in either a short iO nsaci or pulnos of 1 to lA microsecond duration at 20 pA is operation

long (2.2 mlcroomc) pulse mode. The pulseo-forming network in the limted by the availoble ovwr supaly. Eooarimental results hare keen
short-pulse mode is An unbelanced uater Bunlein with an outout in sufficient agreement with the theory to provide a high level on

impedance of 9.1 ohms. The lumlein is pulso-chaiged by a I 9 MY Mar r I fidonca in the full scale design The eFficiency predicted in the
generator which has a series capacitance of 2b hF. by transmission .ilied case of denouclud losses veries from t2 percont with

aming a tapered coavial line, the otput pulse is transfor d to 20 resotnv chargig o t 56 percent by reevtioe charging methods. In
ohms and the voltage duvelcyad across the dioce inceesd to 2 MY. general, th DC-to-Seam efficiency improes as the loading is
The oBlulein and transformer sections are remov ad tn concert to the inureasod and may aproach 60 percent in view of the coupling which
1g pulse soda, and the diode is attached directly to the oversized reolisticaly ecists betwe Ins elements. 7 Ref,

Mary tank. The dirent cocpling between the Mars andhe e Blumlein is frlmpiy taywords: Resonant air-cre fulne Transformer; 0-beam
then repblced y twon, d waer capacitors which are shunted by Gnert.ion; Light Weight; Eap-rated; Eaperiment;
spiral inductors. The unit with the Marx forms a thrse-section. heory; Design Considerations
voltege-fad. Guillein (type A), alve-form ng network with
ohe:cteristin impedance ov 40 ohms and on octout vitage vf 1 MY,

Primary Eeynrds: ELectron ce.erator.; Mi crowacs; Pulse Genrotorn;
Diodes; Sources

Secondary Keywords: NTISDDNRL
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4572

(PARTICLE BEAMS, ELECTRON; ENERGY STORAGE. INDUCTIVE) 4640
(Generation. Systems) (PAUTICLE BEAMS, ELECTRON)SOAPING OF VOLTAGE PULSES BY DISCRARGINO AN INDUCTIVE STORAGE BANK WITH (Generution)

A CHARGED-PARTICLE BEAM ION-INDUCED PINCH ARE TE ENHANCEMENT OF ION CURRENT BY PINCHED
O.A. GasV. E.G. Romer, V.. Markon and E M. Mel1akh ELECTRON FLOW IN PELATIVISTIC DIODES
D.0. Etromno 'shitete, Leningrad, USSR S A. Goldstein 11) and R. 0L 12)
Soviet Phy....Techncal Physics. tel. 19, No. S. PP 662-663 (11/1974). II; University of Maryland. College Park, MD 20742
Trans. Fros Zhurnal Tekhnichesko, Fiziki 44. 101-1054 (May 1974) (2) nval Rasearti Lab, Washington. DC Z0375

Calculations and expertmontal data are reported on the condition, PhVsicAl Rev- Letters, Val. 35, n. I., pp 1079-1082 (10/1975).
For the formation of a rectangular accelerating-voltage pulse in a A mew noel- for time-dependent and steedy-etate on and electron
direct-action charged-particle accelerator in which energy is flow in lorcg-ascect-ratio dodes is constructed. The electron
supplied from en inductiv bank. 2 Refs. treoectoi-es are coco.ted with use nf the self-consistont fields

Primary Keywords: E-beom Generation Inductive Energy Store; Matching calculetod during the initial inn .otion. The dynomic fornation of a
Condition; Current Re9iulation; Imodance Calculation titly pnched electron flew isqualitttieely explained. Very lar e

COPYRIGHT: 1974 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH qon curr n irly onual to the electron currePt, erA predicted for
PERMISSION flat solc catoocs. yuhn steadv-,tata flo is achieved. A Rats.

Prlmnny eyvwrdn; F-neo Cenpratior; LArce Asnect Ratio Diode; Fl.t
rnIed Cutiodd; lon Curront; Electren Current;
Plnched Electro F low4581 COSYRIGHT: 1975 AMERICAN PHYSICAL 

0
OCIETY, REPRINTED WITH PERMISSION

IREAKDOWN STUDIES; SWITCHES. CLOSINS)
loan. Ele trical; Gas Gaps. Materials)

THE RECEVERY OF HIaH CURRENT LONG GAPS IN HYDROGEN AND ARGON
R. Si - ons and : A . Parker
University of Liverpool, LiverPool, UK 464IISUITCHES, CLOSING)
International Journal Of Electronics, Vol. 37, No. 6. pp 825-R32 2Was Gaps. Elict,cal)

C1/1974). R SPARK GAP SWITCHING FOR NOON POWER DYE LASERS
Dielectric recovery voltages of high current long gap5 "A cm) in C.M. FerreRIAY

hydrogen and argon a investigated. Temperature profile of the gap United Airnreft Research Labs, East Hartford, CT 0O08
is gmen along with nalees of teenerasure norsvs timd,. Revoery Applied Optics, ol. 13, No. 9. pp 1998-1999 (09/19741.
cerces caicelated fros meonurenets were found to differ greatly from A rotary sparA pee is used insies with a flaaeholP to propidederived rec m e. v the differences ae the nc a t ldoff between pulses. The gap wAs tested up
discussed. 11 Rats. to 150 os wth the flashlarn pumped dye laser reaching a manimue

Prieary Keywords: Spark Channel Recocery; Argon; Hydrogen; Temporal output of 39W at IIO pen. Possible RAP impronemente are discussed. S
Variation Of Temperature; Radial V.riatioc Of Refs.
Temperature PiayKyod:RtrCOPYRIHT 1974 TAYLOR S. Primary eyrds: Rotary Sork Gap; Rp-rated; Short Recovery Time;

High a Inductance
Secondary Keywnrds: Dye Laser Ponping

4590 C)PyRIOH7 1974 OPTICAL SOClETP pF AERICA. INC.
ICITCRES, CLOSNGI)
lGas Gaps, Optical) 4644

A DYE LASER TRIGGERED SPARK GAP (SWITCHES, CLOSIg)
K, Schildbsch end D. Nesting Io Gaps, )
Ma.-Plonck-Instituat fur Iphysilische Checie.Got tngen, R, Germany SIMPLE SPARc GAP FOR A HIGH REPETITION RATE NITROGEN LASER
The Review Of Scientific Instruments. 001. 45, No. 8, pp 10151016 L. Pallaro, R, Pclloui and F Zaraga

08/1974). La l Frasca do Plasma ad Elettronica wu-ntlstica del CNR, Milan.
Peorm of dye I'ler triggered snrk gap is described with a )tydytriggering threshold of only 2 kW peak power acd S sicrojoeles pulse Optics And Loser Technology, Rel. A, e. 4, pp 1 (01/19741.

energy. This spark ga is used as a switching element in a nitrogen A simple and Inaopcnsive 30 bV 500rk gee capable of repetition
laser resulting in a delay between dye laser end nitrogen laser rates uc to lO0 Hr is presented. It uses, among other things, the
emission of only 20 nsee end a seboanosevond jitter. S Rats. terminal external pa-t of a spark plug of a car es the trigger

Primary Keywords: Dye Loser; Low Power; very Low Energy; Tungsten electrade. 3 Refs.
Electrode; Subnanosecond Jitter Primary Keywords Spark Gap; Simole Design; Medium Voltage; Righ

COPYRIGHT 1974 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH Reliarit icy; Rep-rated
PERMISSION COPYRIGHT: 1974 IPC RUSIRESS PRESS LTD.
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(DIAGNOSTICS AND INSTRUMENTATION) 4660
Ve it age) IBREAKDOWH STUDIES)

A PICOSECOND RISETIME NIGH VOLTAGE DIVIDER (Gan. Electrical)0.0, Pellinen Ill, N. Johnson () and A. Mitchell 12) VARIATION OF ION DENSTEY IN A HIOV-VOLTVGE LABORATORY DURING
1) Physic Onternational Co, San Leandro. CA 94577 IMPULSE-VOLTAGE TESTING

(2) Lawrence Livermore Lab, Livereore, CA 94550 T.K. Allibone anl . Dring
Tne Review Of Scientific Instrenents. Nol. 45, No. 7, IP 944-946 Leeds University. Leods. UK

(07/1974). Proceedings Uf The IE. VOl. 171. No. 5, pp 401-402 (05/1974).
A te-stage voltage dinider haing noltage measuring capability the easurement of ions in the vicinity of a gs breakdown gp

on the order of 101 kV and a rise time of 250 p.c has Goon uod to with and without stubilizing reulation is described. The time o
meesure submicrosecond pulses on a pulsed electron ecwelerator. The deaoy to backroud level is reported, as wel as effects of nearby
divider uses a copper Sulphate solution high-vltege divider, end a high-noltage e-uipet S Rts.
secondary divider mode of carbon composition resistors. Measurements Primary Keywords Ambient Ionization Level; Radiation; DC Voltage;
hace been made indicating the solution divide- is uselel with fields Impulse Roltege; Decay Tim

at 38 kV/cm and with subnanosecond rise times. 4 Pets. CGPYRIGHT: 1974 IEE
Prieary Keywords. Two-stage Voltage Divider; Resistie Dinider; Copper

Sulphate Resistor; Carbon Resistor; 100 kV Vo tage
Range; 250 S Rise Time 4679

COPYRIGHT: 1974 AMERICAN INSTITTE CF PHYSICS, REPRINTED WITH TREVIEWS AhY CCTFEREHCES)
PERMI$SION iC3n ereny _

1976 IEEE PULSED POWER CONFERENCE PROCEEDINGS
Cofere e Recv ( 11l/197",.4593 This conference record contains 97 ospers 19 are included as

(SWITCHES. CLOSING) ebstnrictn oid, all of which are referenced individuall in the
.Vaccum Gaps, Iptival) il.oo:oeho Tonic, include eneron storago, pulse generation. pulse

A VACUUM SP ARK GAP WITH LASER FIRING -ani.. ovchi;n, pprticla bam gecoration end transport,
Ad.A Malberecich and V.A. Rodchhin iii..icut1ons, pod recieS uf the stte-ol-the-art. I Refs.
Scientific-Reserch Institute Of Electro-Physical Equipment, Leningrad. Prm, v;eordo: En-on Storage; P.ne eneration; Pulse Shooing;
U SSR Switching; ParTicle Eeam Generation And Transport;

lmstrmonts And Experlmental Techniques, Vol. 16, No. 6. pp 1716k1717 Arelnotiono
t12/1973). COPYRIOHT. 1976 IEEE. REPRINIED WITH PERMISSION

Trans. Prom: Priborn i Teihnika Ekspermen Ta 6. 90-91
(NHoemcer-DecemDer 19701

A Vacuum Po approximately EA-IEIG Torr) spark gap operating at a
oltage of u to 5 kV is doscribed which is fired by a H switchen A680
ruby hanoi The time delay of sperk-ga breakdown was measured at IPULSE GEKERATORS; ENEKOY CONVEROION,. EECTRICAL)
nericus computed Ioltdgan, vanious pressures* and vifapreot lIme Oypo; Charging Circuits)
Polarities of the targt electrode. The Posec11llty of using the AN AMEROFD LIN-TYPE PULSE GENERATOR CIRCUIT
Sparc goc in circuits nor soapig nanosecond pulses is evaluated G Scole
Refs Fcnlish Electric Valos Co Ltd. Chelmstord, Essec. UK

Prinare Keywords: Ruby Easer; 50 kV Voltage Range; Tioe Dely I97t IEEE Pulsed Poor Conference Proceedings. Peper IIOB-A CI1/IHTI.Measureont; Plane Electrodes; Nanosenond Jitter Over the nears lico-typ pulse generators hae t*ended to become
COPYRIGHT: 1974 PLENUM PRESS, REPENCTE JITH PERMISSION standrdised and in the corty of modern circuits a pulse-forming

netuoit is cherged Iosinunoidaly to twice the upply co.ltage and
theo d,scharged into a substantially matched load to generate an

u626 output pulse. The vriant described in this paper Is similar, except
IDIAGNOSTICE AND INSTRUMENTATION) Ota instead of conneting cn Seminal op the load to the common
(Voltage) iic0 ion busbar, i is connected to the high tension terminal of the
MEASUREMENT OF A HIGH VOLTAGE RY A ROTOR VOLTMETER USING AN INSULATED copi:tir faring the reservoir nf the power suple. This heloes the

ELECTRODE coltago to ehich the PF is charged and several advantages accre
M.T. Noviken from the chance. Theso are, in a few cases, offset by the use of a
Physivotechnicel Institute, Academy of Sciences of the Ukrainian SSR, tlwuting load, although correctly designed pulse transfareer
Ehar'kv . USSR largely obviatos this. The adantoges nd disadoantages of the

Instru.erts And Experimental TechniQues, Vol. I6, No. 5, pp 1591-1592 circuit are discussed, showing thot in man applications to se
(10/1973). results in oer caoital cOnt end more certain recoverv of the

Trans, From: Pribory I Tethlki Ekeperimenta 5, 247-74R Swtchcg fACCO. 0 Rofs.
Steptembar-Ociober 19701 Prinurn Keywords tine Iyoe Pulso one.ator; PF Charging Method

The possibility and singularities od the measureeot of I high COPYRIGHT: 1976 IEEE. REPRINTED HIlIH PERMISSION
naltae by a roTor voltmeter when the electric *id from thc
high-cot age electrode is tnm-ght out to the voltmeter by means of an
insolated measurement eletrnte are demonstrated e..erimentelly Th
measurorents wore carried out at voltages of 0 to S tV 7 Rots

Primary Keywcrds: Rotor Voltote- DC coltage Measurement. S kV
Ooratiog t.Jage. High Re1-hc cIt

0COPYRIGHT 1974 PLENUM PRESC. RFFFIMTVI WIr Ph'MIS ItN



IENERGY STORAGE. MECHANICAL; PULSE GENERATORS) N SBE
(Rotating Ma s Roting Machines) (ENERGY STORAGE. CAPACITONE; PULSE GENERATORS)

AN ELECTROMECHANICAL PULSE GENERATOR (Systems; LC)
P. Craig and R. Sas, A 3 MA, 600 KV FAST CAPACITOR BANK FOR A SHOCK-HEATED TORUS

Tech University, Lubbock. TX 794B9 D. Merkins (1), Y.G. Chen 02), C. Chin-Fatt 12) and A. DeSila (2)

1976 IEEE Pulsed Power Conference Proceedings. Paper Ib-7 t1lv19T6l. (1) Meownl Labs Inc. San Diego, CA 92123
A prime pole generator hen been conceived and designed and a lou (2) University of Maryland, Eollege Park. MD 20742

power node) hva been built and tested. The machine produces one large 1976 IEEE Pulsed Power Conference Proceedings. Paver 1103 (11/197k).
Positive pulse er revolution and a number of small, equal magnitude A high-beta, tvroidel di.scharge is shocb-heated by a hexagonl
negative pulses var revolution depending upon the nunber of poles, array of low-inductahce, synchronized pulser modules. The torcidal

Any price numbar of poles can be used. with one zero-strength pole load is inersed on C water-filled tank to grade the high electrical

and en equal number of equal strength north and south poIe. The pole stresses. Strip-lne connmctionn between the pulsar outputs and
pattern can be detersined fros a Legendre Sequence. I Refs, segments of the toroidul coil ore made through diaphragms instelled

Primary Keywords: Prine Pole Generator, tee-rate; Legendre Sequence in the abutting faces of (hoe ulner tenks end flevible seals in the

COPYRIGNT: 1976 IEEE, REPRINTED WITH PERMISSION load cannel. 100 kJ, LC generators in each of the oil-immersed pulsar
module tanks produco a Peak non circuit voltage of O kV, Complete
voltege erection rccrs *n a nine of 14 microseconds; at this tIme.
parallel output switches connect uach erected LC genarotor tO A

463n toroid segment via verullal plate strip lines and an interface
(ENERGY STORAGE, CA*ACITIVE) diPhraqr A total P0ea current of 3 MA with dl/dt aPProcimonlty 6El2

Is",osI A/soc in delivered to th torodai load coil from (ha sia culser
A DESIGN APPROACH TO A REPETITIVELY PULSED SUPER FAST CAPACITOR BANK isodul At curranttce . pIldl curreS eifcha tre clonedti each

0. Zucker a, ), J. on 1) nd W- s ick (27 microod5 . -f com.und tr coca t- of b ut

(1Lawrence Li.vermore Lab. Liermore. CA 94550 crouscs. iscinindri troo r of both star and

(2) StevGa Institute of Technology, ototo, NJ .703rbvr ntchos in acivod by cnre e r tigger gatvrs, each

1976 IEEE Pulned Power Conference Proceedings, Paper IIC-N (11/1976). delivering sic high loeC l trie. - pulses 3 Refs.

R cetitinely pulsed super fast banks suffer From the following Prinary Keoerdn: . Inuesivn Pulse Gcnrtor Module; Triggering

oroblyn: On the one hand, long life necessitates iow ields. On the Consideatio ns Se rs i g
other hand, high fields are ncoessAry on .hrink down She volume of PY T Secondary Kaywords: ScTE T P O Tor s

the total system end thus., the inductavce. Nere we a1 describing an COPYRIOST: 1976 IEEE. INTED WITH N

rporouch that tries to optimize as much as possible, these two
cnnflicting reQuirenents in a design for a megaoula capacitor bank 6bE7
capable of pulsing ten million shots or aboco. at a minimum of one (POWER CONDITIONING)
pulse a second. Problums such en current crowding in the apacitor (Pulse Frng Network)
bunk, switching, heat removal. poyntig vector flcw surface to vlumeOSTANT CURRENT FF
considerations, energy recycling and foil design will all be L. MattE andP
discussed. Soonific design parameters and final dimensions will be L.ReBasten anTe urkte

proeeted Teva TehUivriy Lubbock, TX 79409
Prmrye yds 1976 IEEE Pulsod Poiir Conference Proceedings. Piper o11-1 (1119761.

Prialry ilt IEEE.: EPrFESI PEBanks o e n This reoor describes e procedure for designing current fad

COPYRIGHT: L976 IEEE, REPNTEED WITH PERMISSI N networks to produce constant torrent pulses into time varying loads.
The rocodure is a etennion of Guillemin's pethod for PF design

468 for constant loads. Examples of the procedure and computer derived
responses are given. Problems associated with 

t
he design of voltage

(POWER CONDONIONI) ted notworks which oduo .on tnt-current pulso into ti e varying
1Pls Farming et.orks) f dsu-oT b- sP.o 1,t!

(HALF MEGAW7T PULSE FORMING NETWORK loads are discussed. Tna primary problem is one of prescribing the

J E. Creadon H1) ALd RAE Fit P I (2) appropriate initial conditions for atalysim, so that a realizable

E PMFort anR.A .NPitch (2) network m*y be derived I0 produce the desired pulse with only en
C initil voltage on the erergy storage cepocitors. I Refs

(2) Macwell Labs Ine. San Diego. CA 92123 Primary Keywords: Pvlse Forming Network; Constant Current; soillecin's

1976 IEEE Pulsed Power Conference Proceedings, Paper IIIB-I (11/1976). Method; anlysic; Synthesis
A ightweight half megawatt average power pulse forming network COPYRIGHT: 1976 IEEE. REPRINTED WITH PERMISSION

designed to store N kilo~oles at 40 kilovolts has been devaloped.
The erergy storage system produces a 10 microsecond Pu. at a
rePetitinn rate of 125 hertz and has a one ohm inpedance. It is
designed to operate adiabatically for durations of 6U seconds. A 464$
lifetime capability of over NES PUlses nu bean demonstrated. U Ref.. (PULSE GENERATORS)

primary Keywords: Pulse Forming Hetwork; Rep-rate; Burst Mode; Nigh (Systems)
Average Power; Adiabatic Operation DISCHARGE CIRCUITRY FOR HIGH REPETITION RATE METAL VAPOR LASERS

COPYRIGHT: 1976 IEEE. REPRINTED WITH PCRMISSION L.W. Springer. T.W. Kerrs, P.S. Anderson and B.C. Bricks

GSnoraI Electric Cc, Ring of Prussia, PA
19I IEEE Pulsed Power Conference Proceedings, Paper IIIC-l (11/1976).SThe e oution of diecharge circuitry for high r#eotitio rate

66N ete) ,pvr lasers is described. The circuitry needed for operation
(ENERGY CONVERSIOH, ELECTRICAL) of a tchargt-heetd cooper vapor laser at op t o 12 watts average
i
m
ower Suoplies) or I kAHz raten is given. Switch chareteri stics and component

A HIGH "OLTAGE 0-C REGULATOR SYSTEM PERFORMANCE PREDICTION TECHNIQUE v . ore elno distussd S Refs.
C.J1. Einhenauer Jr. Pr Kevwords; Pap-rated; Solid-state Trigger; Thyratron
General Electric C . Syreouse, NY 13201 Secn ary Keywords: Cocer Vapor Leser Pumping
1976 (EKE Polsed Power Conference Proceedings, Paper IIIC-6 (11/1976). COPYRIGHT: 1976 IEEE, REPRINTED WITH PERMISSION

Dhe DC beam accelerating voltage applied bet.een the cathode and
the slow wave Structure of a traveling wave anplifier Aua must often
be held to within a few hondreths of pee percent of its specified 4689
value if acceptable R-F phase stability is to be obtained from the )SWlTCHES. CLOSING)
alp"ifiar. In high power Pulsed radar epplications this U-c voltage (Can Cues. S-beam)

may be on the order of .0 kilonolts* hence the requirement for a ELECTRON BEAM CONTROLLED SAITCNIN5
precioely controlled high voltage regulated owor suPly wth R.O Hunter
excellent transient response typically results. Since the 1O23ell toys Inc. San Disco. CA 923
construction of a breadboard model of such a system is usually IO7A IEEE Pulse) Py~or Ci-cearocv Proceedings. Paper C-8 (1I/197k).
impractical from both schedule and cost points of vie. a reliable N dent switchint tychnivue no. been dasonstrated which relies on
means of analytical performance prdicti c, is of considerable the crol of tie ioednce level of a gas discharge by an electron
imoortance. The CIRCUS 2 compoter aided dosigs progrina as vse d for Seesu1 uconi.ctotod di/dti n eccons of 1011 Arieran'oecond wore
this analynis. The techniques dastribed are equally apelIcable to ontoinud for p hA blocking voltage switch wthaforwerd drop of
many current requiresents, for exmple. neutral bna. pulse regulator anproinac;v I v 'tilizing atmospheric pressure gas in a 10 liter

.ystens. I Rafe. evum an the uorkir.g mdium. The scaling of recombination and

Primary Keywords: Excelleont Voltage Regulation; tood T'arsient cino;:ant ocnctrollod nu.tches is discussed in Sarnn of molecular and
R..onse; Analysis; Design Considerations dstharce rura mtorn. It is Shown that gases with high drift

Secondary Keywordsi: Traelling Wlvn Tobe velocities at lou electrical fields are desirable for hog efficiency
COPYRIGHT: 1976 IEEE, REPRINTED WITH PERMISSION in the ui tching orcess. Such switches ppeer to be scalable to the

megon.era level and parhp to recovery tines on the order of IE-8
secci~ds S Refs.

4685 P--rv, Keyco-s: E-beam Controlled Switch; Fast Turn-on; Fast
(PCWER CONIITIONINO) Recovery; "Sion Considerations; Performance Test
)SatcrabjI Peacoor. COPYRIGHT: 1976 IEEE, REFRINTEG WITH PEETISSION

A PULSE COMPRESSION NETWORK
a. Zucker
Eciranon Livermore Lab, Livermore. CA 94550
1976 IEEE Pulsed Power Conference Proceedinis, Paoc, 1116-8 (111197t). 4690

Clessin pulse compression networks are tyaiclyII of the Melvi le (SWITCHES. CLOSING; SWITCHES CLOSING)
line type. These types of comoresnion natworks are chactizped by (Gas Gops, Electrical: Reviews;
resonant transfer of enerey between identical c opaors through GASEOUS SWITCVES: THE PAST AND PRESENT STATE OF THE ART
sucoessioely smaller inductors. These stago are isnoted by switchos H. Mennn
which in the case of the Pelvi lp line are innegroted onto the English Electric Volvo Co Ltd. Chelasford, Esseo, UK
i ductor by the use of saturable magnetic cores. Tb. reduced 1 17k IEEE Pulsed Power Conference Proceedings. Paper IA- (11/1976).
inductence reduces the rnging frevuency and the imoednne. In thin Triggered discharge devices which use a gaseous madium to carry
P..r we discuss a novel or.ss on cimc.it uhch utilicos both the couri are discussed in a c.neral manner. Devices operating at
Saturable caPacitors Cod gaturacle :nductc.s with tp resulting prensures above end below atmospheric and in .ePours as ,wal as true
improvennt in both coressicn oor ste and inoodotce control , SOne gsaes ere considered. Normal end ocenchad spark gaps are described,
basic calculotions and practical lmitotns of the compress... wil along with mercury aool end hot cathode devices. A number of cold
be discjved. I Rafv. cathide switches are also briefly notioned, including fIashlavPs and

Prisary Paywords: Pulse Compression Technloua; Saturable Inductor trigger tubes. fys0 anasis is given to hydrogen thyratruns end
Secondary Ke rrds: Abstract Only itrons as these are felt to be of the greatest alue in pulsed

COPYRIGHT: 197k IEE. REPRINTED WITH FERMISGON prwer generatioc. Crowbaro are discussed as well as modulator
acplicoton. In .ech nose the uses of the vrinus davces are

inticuted olong with the advontagoc and shortcomings where relevant.

0 Paifn.Pr imny Rayuvrcs: ton Son; ttato-cd-the-art; Quenched Spark Gap;
Phrrotron .' -c (ion. Croubar

Secondnry Keywords: ModulSior; Aoclativns
COPRGHft 1976 IEEE. REPRANIEO WITH PERMISSION



IINIPIY 4l/noo I. G I 'IA IAI ii'sli l4.11 RI AMS. IlAtARII

I 11//IAl 4NI 64 .iIA(I~O 6I.4611(41 1A I ill/.VI.SI TI OI TI6% Al A/lT-A MA14 /WAA4 rM/',%[I/6 IIIPM OANN IT|(AllY I Y OI AIlI P1 IAl /AI II IC
P 0 //tl.. -I R IVJ. w 1d... N o WI.,,, 14 / 1h,1, 44 C* IIC/P/iA SIAM liIl.

,vlII'It" a I; H H 6,1-d/t, 4 Re l an. I 0 U 31,nl'IUI~t'"..'n'Iia I) * tn'A tlAnI's n. Anatln. /0/N/Ill MA *,,n/,h,jailI./, l9,Ilaa.f/b~,/tt n, 4n l ifu.MA
''' I n 'J~l A4'nnl I'c~w,,e .(VAA, '. tIIAIIh.t9V

t
.~tn Pl lr I B l 94.. I [ P I s tI l '., , n, r, ,,i ItI, .1.I I.: I I due , a t

I'+ ¢,j u l/l, a,',',rlt nnh ll nnp, . , ir n . ',,n.'.
+ 

Il /n l, ir,/ I A+lA/ hoa 1fe, 14lh 'alan,'. I' *t. IhJV h ll'l A~tIl~

Ir v* t . l Va I"''jfn l'' 4i~l ttu 9I'i'A ,I ltna't/a'I/.vl/... pltli
i  

,,., l,, lva'f ',/ Mlll .,,'at.Ana (In,.,, I../mm ll,IA it l~lrl lj U l,Mala

T ar,'".nl'i9 A'n' ~ I IIl11 r ') lltr l' 4 (t r ' 4',n1 r T Aat a,11 I' /95h ll A / /I ,11,/C'I/ + i ' T~I I .~ 41,11/6/4/ I I fiel IIlw lh t e d +ll il+ q+n i
F ~ ~ ~ ~ ~ ~ n 1'vn1t-61 /na.F1. I 'll,, 1//na AA1A1 "'1liyiI~'v

Fl ,- ,,/,e'n'j.h 6,t ,,g.I lu,,aI'.,,, , ,', ,,h9,/

5/111% I /4 ////9,16 l/l
Il/I/SI~~It 0-,IR.IRS /..An, .9'/'In-10t ./.nt, I 9

/601,,l ' 6011Cr CONTR lq /94 1/Hrl /,9I1 1,/04 ,,1 /// RAAIIR CIRUITS at, ,.,, n, at,l niu ,l' . '. ' ,,f NAl,,nt , 'N n.'' 14111 4 I llv nl u,

St/At ad, ,J A P' l 14...l,.j , h lr , h l + l v tu , l., al,, Ill '',i/tn 'l', ''A'll t'a'l' Id < , II 'a'Iri a '('t, / D I /A. ljtI

/96 l AIn/jl al /J nn anrA ,4',.a,/,nl n ,.f+ PAPAr r I/Ii/2//I 'IJIr,'I.. IA aial't/an, V. nni,,l t ll t. In At'il 9A t'''at .

I/nA ir.,,n/ tf AIn ' rl la I', l l II. ', PII, I' A I 4 1N'.g 1 1 fnII R A,' Mll / I
AA A' ,, 1 *l,.N 1 1'I ,

A rt nA NS m , l lMI.I I ,,II la,. , I t , . . .a. t
lI A','. I IA , l. ' Il t .II A , l'l6 -t/I'',lV Ai a ln V -t. I1, t l1. A'n.IdnIl

tlal t n Inn A H , I. t In A t k I e. 01IVI 1 1 11 11 In 
I 

A'
I

'A/ I'Nnw II IN t Ill ION
A Rt ton t AN I I Na V9

AI, l I I 91Ni fI n Iaf-it IIIhI W1 I P I II.. I1, I/"W I/6 ,

II'I'tnaA V aOL',a a, AnOI+ l I e i ti nt~' PIt/na GInnr A e''.auIRC ITASAr~ I/I, if l ll ,r lir•m+l + lrlvl /lb//N UV96//I I/I 61M/I'Ih6MAC/N

1149l~ II , t rNtnt In l n, t.agI, ahnlminlrntA lnaIt/ I I/yrl IV Il ; r ir , M Unll, VtilA ,nl, h9liil Ah I atIIA t,~u M I /iti . WI WaiIl....

,tn./in, ' l,lI n' g N'+U I' al l t, l n l~I ll I AiIIA lI/Ant IIC li / )l ' ,',af U~an~a lt In' l~ AtItl,;. Ant'i n 1( I V /69/?t+i iiiIlii1ii¢iti!I, 1

'/1,V T . ,JAV A l l 'A I lIl /l lag .' I) ,. 1r'. thl'.t illlt A ,t. A /-1 I ' . -*, an' -1 - Polt III M 4 1 1I 9 1,1
VUl l/ I/A I I /ltI II l 'PIN/ll WI I I 11M- ,lI/ r a. .'t VIAI 1 .lr 11t 1l Al t l II N,'A0. Ill' aI ' , A' lIt. a

l/,a /l/ i I [:lt 
I  

n 0I t. t',ntrt. /'.nlja' I'll' oe -d A ,

//1l4/PW , 6140 +,li (.U hIA!N Ill% i /n','II'I Imi 'Atl,''' wI''
4

.11/I alI'IItai#I tIA,/AIIAIhn 'l'.,.,

oII Vo.6 A~lin tl'''I 'vlri /1111 t.1/ ,ih,, / .,/ I/A n,'.'/.a.I ,l |,illtAVAlIAY '1 6/sr/.a m~iA I( Ia

t° rlanr'vM °I all/ I I In' Ira'tlll n a lA¢ Jlrl t/'''a III.4,,..,l Altk, iiI''A''J6Vi+tlHn IIAII ,'/a an~ A/,'/lItP /.IOIA VA AAAAI|N
t-l a. nt+ .I '9u I t tnnllll t mAn(tnt.4 nn'an Ph<,u I *V I tnnIar I t At/h J I /'oan/,g+ nt I) Ar /n'', I tA/rInil It 11At' llr r tIl.I W h¢+

V;- lot. app'p n/.'Al Ion.InIin'nJ AS ~~I
/ I ' I aa . ' nl /'t I 1,, b. a/ Id t 6I11 1 'le t 1- dl'

taI'i~~~ I' II~tIt'''tlI /9( I' I'~I~~l 9(IN D1,1 D.IAn/I 1 0/ I t 4RN 11me n A MArl1m

lo-,l l t hem q lt~ , , th , U-r It Gl M - Ir ,m It 6 11a . ., A n , V .M I 'll . I

N ~ ~ ~ ~ ~ ~ ~ ~ ~ -1,5 If' A-' ~Anr N.' .'

P1/4416 Cl t//l/hi/,//h//i. IP fa'l n 0* 'n..I I
I 

All InA All/'ia', at In

Al 6 W 1 , At I"t I I fetll A / 0ll ,ll h

I/ I /l I./n/Pr', ,at I .Il A t t, I. tIU'.. 'AtAli /// /I '11lI/ I Itoi I I IhP I . I I D PI I

.11/fll,,.. Ia# IaII'.n~~tH?[ 'a I 'I V,-l/ lA'I'aIAI,,taIt 'Al~nItiVIII'//I Alalri I• I ~,ItM+n iIAnltA•iTINI/,/'lII AIIVPPI/UN/IIIq.+,l

'.14,,, na~l AAV I ItAtiA'tA I ,/ ama''. S',rttt /409 AI't. i.' FIAA *t''I IA' 'a ///,-,nlIa'', A,..' / 'A"'

Ip JItW% AND At''Fl~faI h, 'lia na/nI Ih.'. 9e1*1' 'l•nIioan'' IIllaAA 'V I• I
' al. I I -l.l I , I ,, I I- I ht I d! 1- N. I 1I f' I IVfI H I I G!tI1 Met I IMIGAWItI I'OIWFR+ 1ll Of 06y A 5UtRVI Y' -d f ' h o

P'1 / ('I 'IN i Vol II A'/t' In'NI. IIIV I A/ Al/ t/ ' e

,~~~ II,! A lo ,1. _ I l. h,< l .tl f , h+.1 , , 4 1 ro•r IN . 'I h I

Poll I .. P~ I l/Il I 40', I/Il Ill/Nil- : f
0. i t• I '. I l/' .l l iP (

+ 

/l1, IA IlIS/ /I'./Vl I'lI /,,,,All/Ill,+l+q II I hl m u i 0
)

I~l l~r~l m

In'. A/ann AAI nA li . .69*,,. ' 9/.0" 1/1916

/t nI'0l -I 1j/I i l i/,Il / I I h to r ."l f I f I 1 , . I 1 p / 10 00- t- -, 1..:; 11 1 1 11 7 1,1 IN *- I- At- l •l Allll h,,, ++ l~ I• ,I i + •m h t*, , l,,,llh+ I I , , , l', v ll u ,, , h ll |~ l

f- II th,. , U."oo- A: ~ V+ m~ 1.0llI lt l+ F+ l e I 
+  

+,l l V ll m +

Illll U< i. Nho -lltlll lplt I.i~ ;: ll~ D".1"'r.11 I U 1 ,I No 0 1 11P ll AIefD U P. V ~
~~~~~~~~~~~~~~~~~~... I .~~' +i ... f ' m4r l l

v + u +  

-I 11~'r'u -ii t .. (lh I ~ ~ ~l l I~ l,
/~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~~~~~~11 W.•! .1-: All. arM iA I7lth~l|,,,)l+ll+ il; IIii~tlt l ,+n+x

J
Nt ,l

1*1 ~~~ '^f IN, I l,,,,jh ItIl+,"I

rlm r I iW! ri ff l f'11. l", 0.1 I.,,~v (H) rn ~ , 1'.~l~ I I
I~~~~I++ 10111 I',,1fIf",(0 111' ilell l (WiIIIAIrHI¢AI OWIR 11VIII CUlVIN C.PPIGl(I 916IifI I .N1]/11"ll N

A r+ l r I, I +l*| 1 1) , , M. , , Iln I+ ,h ,+ ;'l l UlI+ 1 ,+J IUll l l~ ~ li lllm ll
f(l ' I V, to. I " V! I I. .1'+ + i +t I I im ,+ l t I+ fell fi -,j I.. Io 'l Al 41 1 !,i, l . 1 tl l w l¢k i + l li

... Il I , I I,, P<++ I, - Il P - -~l C.- f.,er ... .in] r er,| - I I , II

Vvl "., n . I AN I,<, W Ill I Al I ' l, I 1 , +,e l : ll e i ril, I (INl I 1 h

•~~~ f II I h., II~iN'

%tili ~ ~ ~ ~ ~ ~ ~ ~ o IIl It o ! li hY ll*Iufl. - 1 1 1

"A 1lq 
II I~ Ih~ v¢~ IIA l-AtN•sI.,, ~lFqulilli+l -.1++ 11111P.11 (IA A'11',11 Ii.,li 1, l1. 'lhl lI I

F-Al' I I~ l l l~ IFfl AM', .h Itl+ I(m I I~f I++ltv ' ( r+t + + IV ii~ ,

M I I 5 ' 1 "011 ' ' Wd ' IN O -. 11 1 A-.IP A" ItION ' q %
I

fm I +I +, h llu' I A ) I,,+/ l q l 1 1 ¢l ollll• ,I ioll. l+

'I A so I I I A I AI,, M, A• I,,,J + ll ,, ,/ + r l m . + I'UIil ~ U .. + ' '', m l ,++h,~ • Il~ li~~l lI v i Q

-,'+',,+,u~~- .1'.J.,-, 1,, .,, ,,, ++l h ,4 iII n 1, .f , h ~ ~ . / l O

• ¢li+.~ll,,++ ll i) I rm~ini+ , mh~l r l,+lim,
+'' l

I' ll, q V ii Ir l



7 D-Ali3 753 PULSED POWER BIBLIOGRAPHY 
VOLUME 2 ANNOTATED 

2/3
BIBLIOGRAPHY(U) AIR FORCE WEAPONS LAB KIRTLAND AFB NM
J BEMESDERFER ET AL. AUG 83 AFWL-TR-83-74-VOL-2

UNCLAISSIFIED F/G 20/5 NL



1.01

| --0

I Ii

I1 "

• ~I.O* LWII

111II51111.L4 111 .6

MICROCOPY RESOLUTION TEST CHART

NATIONAL BUREAU OF STANDARDS-1963-A

I

II

h% . . . . .I



4701 4788
(ENERGY STORAGE, CAPACITIVE) (SWITCHES. CLOSING)
(Systes) CLiquid Metal)

PRINCIPAL CONSIDERATIONS IN LARGE ENERGY-STORAGE CAPACITOR BANKS THE LITUaD )ETAL PLASMA VALVE CLOSING SWITCH
E.L. Kg- THE ID) METAL PLSA4AVECOSNSICLos Ale o iN J.R. Baylas i and J.P. Heck) (2)Los lems ntionl Lbs.LosA~ams, M 8565(1) Hughes Research Labs. Malibu, CA 90245
1974 IEEE Pulsed Power Conference Proceedings. Paper ZC-1 III/1976). (21 haval Surface Weapons Canter. Silver Spring. 02 28910

Capacitor banks storing onn or more megajoules and costing more 1976 IEEE Pulsed Power Confarence Proceedings, Paper Ia-I (11/1974).
then one million dollars have unique problems not often found in The li quid metel plasma valve ie e high average power mercury
scalier systes. Two large banks. Scyllac at Los Alamos and Shiva at vacuum-arc switching device. It has been etensively developed over
Livermore. are used as models of large. complex systems. Scyllac is a the pst ten years as a converter valve for the use by the electric
R-MJ. 60-kV theta pinch system while Shive is a 20-J. 2B-kV energy utilities industry et no vena) average Poer levels of 90 PU. This
syste, for lasher flash lamps. A number of design Principles are p ul descr a n vls g s ow uder develomeTfe

a. zdifr epedtin th deignand onsrucionof arg baks. par w,11 describe an L14PV Closing Swmitch now under development for
emphanited for expaditing the design and construction of large banks, operation in conjunction with a PF to deliver I Pad average power to
The sensitive features of the charge system, the StOrage system a load in 20 to S0 microsecond Pulses at up to It0 kV. The objectivelayout, the euitching system, the transmi ssion system, and the design o hsdvlpeti ooti noeto a h einoto's ui :0of this development is to obtain informaition for the design of
of the principal bank components are presented. Project management switches capable of operating at much higher power levels. I Refe.
and planning oust involve a PERT chart with certain common features Primary Keywords: Liquid Metal Pleoma Valve; High Average Power)
for a11 the activities. The importance of the budget is emPhasized. Seconds Vacuum Arc; Ignitor3 rf. Secondary Keywords: Pulse Poreing Network

Primary Keywords: Hih Energy Capacitor Bank; Scyllac Sank; Shitva CPYRIGHT: 1976 IeeEs REPRINTDr WITH PERMISSION
Bank; Design Considerations; Construction Schedule

COPYRIGHT: 1976 IEEE. REPRINTED WITH PERMISSION

4709
(SWITCHES, OPENING)

4702 (Vacuum Gaps, Plasma Erosion)

(ENERGY STORAGEC CAPACITIVE; PARTICLE BEAMS, ELECTRON; SYSTEMS) THE PLASMA EROnSdPA Ml ITCH
(r Generators; Generation) C. Mendel, S.A. Goldt and PA.

PULSEO PIWER SYSTEMS POR THE LASL HIGH ENERGY GAS LASER FACILITY Sandia Lobs. Albuquerque, NM 87115
K. Riepe and H. Jensen IO7A IEEE Pulsed Power Conference Proceedings. Paper IC-2 (11/1976).
Los Alamos National Labs, Los Alamos, HM 87345 The plasma erosion Switch is a device capable of initially
1976 IEEE Pulsed Power Conference Proceedings, Paper IICS-1 (11/1976). carrying high currents, and then of opening in nanoseconds to stand

The laser division at Los Alamos Scientific Laboratory is off high voltages. It depends upon the erosion of a plasma which
designing a CO/sub 2/ laser fusion experiment with the goal of initially fills the switch. The sheath between the Plasma and the
dolivering 100 AkJ to the target in a one nanosecond Pulse. The laser cathode behaves as a diode with a rapidly increasing A-K gap.
umIl be pumped by an electron-beam-controlled discharge. The pumping Preliminary tests of the suitch on the Proto I accelerator at Sandiapower supply will be e number of parallel Merx generators, with an will be described. In these tests, the switch consisted of a cylinder
OUtput voltage of 500 kV, and a total energy storage of about 5 MJ. of highly ionized plasma four inches in diameter and one-inch thickThe electron gun is a cold cathode triode. also Operating at abut surrounding a one-inch cathode. The switch shorted out prepulse
00 kV. Pr.t r desin .ond~retins r tshpulsed pomer voltages and allowed energy to be stored in the diode inductance

systems are presented. Some Pulse forming network designs ere outside the switch Unti the accelerator current reached 7S kA Th.
discused with calculated uaveforms shown. 1 Refs. switch impedance then rose rapidly to aPProsimately I100 hse in S

Primery Keywords: Mars Generator; Cold Cathode Triode; Reliability nanoseconds, whereupon the accelerator current transferred to the
Secondary Keywords: Gas Laser Pumping cathode. Current rise rates of 3EL3 A/sac were limited by cathode
COPYRIGHT: 1976 IEEE. REPRINTED WITH PERMISSION turnon. Voltage rise rates of IE15 V/sec were achieved. The

elimination of prepulse and machine turn-on transients allowed A-K
gaps of 2 em to be used with 2.3 MV pulses, yielding average E fields

4754 of 12 MV/ce. 0 Refs.
(SYSTEMS) Primary Key.ords: Plasma Erosion Sltch Diode; Feet Opening Time;
(S Plasma Depletion

PULSE POWER REQUIREMENTS POE LASER ISOTOPE SEPARATION SYSTEMS COPYRIGHT: 1976 IEEE, REPRINTED WITH PERMISSION
P. Mace. E.A. O'Nair and M. Piltch
Los Alemos National Labs, Los Alamos, NM 87545
1976 IEEE Pulsed Power Conference Proceedings, Paper IIIC-3 (11/1976). 4710

The uraniu enrichmnent process currently under investigation at (SWITCHES. OPENING)
the Los Alamos Scientific Laboratory will require pulsed lasers with (Vacuum Gaps. Magnetic PREld)
unique characteristics. The requirements are such that great demands THE PRESENT STATUS AND PROJECTED CAPABILITIES OP VACUUM ARC OPENIHG
will be made on the state-of-the-art in terms of pulsed power SWITCHES
components and techniques. This paper is devoted to a discussion of A.S. Gilmour
the pulsed laser output characteristics end their relationship to State University of New York at Buffalo, Buffalo. NY 14226
available electrical devices. Further research eares wiLL be 1976 lEEE Pulsed Power Conference Proceedinge, Paper IC-I 11/1976).
designated as they are seen to affect the system requirements. V Vacuum arc opening switches are under development at the State
Refe. University of New York at Buffalo. The configuration of thesm devices

Prieary Keywords: Laser Isotope Separation; Rep-rated; Switching is such that electron current Is forced to flow, primarily, radially
Requirements outward from the end a relatively Small rod shaped cathode to a

Secondar Key"ords: s UV Laser ring shaped ade. The source of current is a vacuum arc that isCOnY Kyos EE LER; initiated on the surface of the cathode by a puLse to en Igniterelectrode. This vacuum arc also generates a metallic plemae in the

cathode to anode region resulting in a low witch drop during
conduction. Current control is achieved through the application of an
acil magnetic field. Operating characteristics that have been

4706 achieved are circuit interruption at DC voltages up to 2 kV., centrol
(SWITCHES, CLOSING; SWITCHES. OPENING) of currents up to 10 kA and operatiOn at repetition frequencies up to
(Vacuum Tubes; Vacuum Tubes) I kHv. The turn-on and turn-off times ae, respectively, as short as
RECENT DEVELOPMENTS IN NIGH POWER SWITCH TUBES FOR HIGH POWER RADAR AND one end two microseconds. The pulse width is continuously variable.

FUSION RESEARCH Applications being considered at the present time include high-power
Mark. J.T. and J.A. Eshleman inverters, fault-current limiters and high-powier modulators. The
.Cd Crp. Lanceeter, PA 19104 status of the device developent is described and then projected
1976 IEEE Pulsed Power Conference Proceedings. Paper IC-S (1L/197C). capabilities are given. 10 Refs.

This paper describes two tubes now in development. The first is a Primary Keyowords: Vacuum Arc Opening Switch; Lou Dissipation; Magnetic
42S kl. 20 ky switch tuba with a long Life, tungsten matrix cathode Field Interruption Mechanism
and conduction cooled, copper alloy grids. The second is a 24 COPYRIGHT: 1976 IEEE. REPRITED WITH PERMISSION
meawatt, 200 kV switch tube with thoriated tungsten cathodes and
water cooled electrodes. I RefT.

Primary Keywords: RCA A2QANB Switch Tube; Tungsten Matrix Cathode; 4711
Copper Alloy Grid; Thoriated Tungsten Cathode; Long (ENERGY CONVERSION, ELECTRICAL)

CPRGT 1974 ILE r WITH PR O (Charging Circui ts)
COPYRIGHT: L97 EEE. REPRINTED WITH PERMISSION TIME SELECTIVE RECHARGING OF AN AUXILIARY PULSER

E.H. Hoper and R.A. Gerdenghi
7 estinghouse ELectric Corp. Baltimore, MO 2120347I7 1974 IEEE Pu.ed Power Conference Proceedings. Paper IIIB-7 KII/197A1.

(SWITCHES, CLOSING) This paper describes a technique for maximizing the utilization of
(ThyrlStors) a prime power source when th principle load is a line type pulser. A

SOLID STATE HIGH POWER PULSE SWITCHING resonantly charged line-type pulser draws energy from the prime
PP. Pittmen and 0.J. Page source in a periodic manner resulting in dead spots or load valleys
Westinghouse Electric Corp, Pittsburgh PA between cycles. Time limited resonen charging may be used to draw
1974 IEEE Pulsed Power Conference Proceedings. Paper IA3 (11/1976). energy from the prime source during these load valleys to provideIn th1 s paper, the structural features and the methods of turning power for auxiliary equipment. This increases pwear available frM

on hgh power thyristors, reverse blocking d:ode thyristors and light the source without increasing peak power demand. Basic circuits and
activated silicon swtchas are reviewed. The adventages and waveforms are presented. 2 Refs.
Illtat-ons of these devices are described together with a Primary Keywords: Charging Circuit; Line Type Pulser; Masimues
desoription of the performance achieved to date by the various Utilization Of Power
devices. P~nally. the operation of these devices in series strings to COTYRIGHT: 1976 IEEE, REPRINTED WITH PERMISSION
form high peer swoitching modules is described. 2 Refs.

Primary Koyord: High Power Thyristor; Reverse Blocking Diode
Thyrlstor; Lght Aetlvetd tIlicsn Switch;

Pefos~nc; e t eStrings 4712
COPYRIGHT: 1976 IEEE.rorane Sies String (ENERGY STORAGE. MECHANICAL)

IEE. RRID SWITH PERMISSION M(Rotating Machives)

UIS. AIR FORCE SUPERCONDUCTING GENERATOR DEVELOPMENT
N.L. SouthalI
FAPL, Wright-Patterson AFB. It
1974 IEEE Pulsed Power Conference Proceedings, Paper 110-B (11/1976),

A reviaw of Air Force-sponsored development of a 12.000 RPM
suPerconducting generator is presented. Results are given for rgent
critcal component tests including satetr coils end four oil rotor
assembly. A brief discussion of potential future work in high power
superconducting generators is given. Superconducting generators with
specific weights of Less then 0.1 lb/kve in the *ultimegauatt Class
can be anticipated. 7 Refs.

Primary Keywords Superconducting Oenerator; Lightweight Generator;
Airborne Power SuppLy

COPYRIGHT: 1976 IEEE, REPRIHIED WITH PERMISSION
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O713 CNIINN
(POER CONDITIONING) (ENERGY STORAGE. CAPACITIVE; PULSE GENERATORS)
(Pulse Traformer) N y ST

A N L S S 0 F P M E T A S O R R U N D E R T R A N S I E N T C O N D I T I O N S S s t e p s ; S yv t e a )ANALYSS OP POWER TRANSFORMERS UNDERTRSAHIGH CURRENT. NIGH FREQUENCY CAPACITIVE ENERGY STORAGE SYSTEM USED TO
D.L. Lockwood. R.I. McNill Jr. and R.F. hhitbeck PRODUCE INTENSE MAGNETIC FIELDS
Thermal Technology Lab. Inc., Ruffalo, NY 0. Mrtins. . Rends and SET. Olson -

1975 IEEE Pulsed Power Conference Proceedings Paper 11E-1 (ll'1t76. Maxwell Labs Inc. San Disco, CA 92125
Low specific weight transforlmrs say be desiead to operate under 1976 IEEE Pulsad Poer Conference Proceedings, Paper IIID-2 E11/297S).

imalse conditions well above the staady stats limit. This wsually Racant component design and fabrication concepts have evolved a
resu.ts in nonhinae currant ard voltas transforsation. A Procedure versatile high current, low inductance capacitive energy storage
is outlined in this Paper for the analysis of lumped parameter system in which a modular approach allows tor expansion to larger
trelnsfxrr sodels with nonlinear self-inductenca. An algori the for systems. The design utilizes Ilw inductanc, high voltage reversal
modeling inductance is developed which is accurate for Squre loom capacitors with a low profile bushing, The capacitors era connected
cores as ell as ordinary soft mgnetic saterials. A simple routi ne in Parallel in a awlsr insulated Parallel plate transmission line. An
which can be implemented wth podest computing power is used to important feature of the design is the gas. multichannel. rail spark

deterens the dynamic response of trnasformers driven by a variety of gap Switching system which Proides low inductance combined with high

source. The modl permits indepndent assinn ent of initial Current, high Coulomb capabilities. A system incorporating these
cnditions for the sgnetic stts f the cors ad the hes f the design fetrs i s currently in operation to produce intense Pulsed
driving source. This pereits a computatiOn of inrush currents and magnetic fields. The "achina is a SI kV. 1I 6.J, I nN design which is
Output wevforms under the entire range of possible initil capable of currents in excess of I MA and di/dtls of SEll asp/sec. Inconditions. This work ts sponsorad by the Unid States Air Force the present application, the load is a single turn inductor and the
AXro Propulsion Laboratory. Wright Patterson Air Force Nes. Ohio. 2 peat current is 1.2 MA. Pulsed magnetic fields of SO0,000 Gauss have

Rays, boa produced at frequencies of 160 kz. Fields of these freauencies
Primary Esywords: Lightweight Power Transformer; Pulse Aplication; ond intensities are being used to impact-bond metals, illustrating

Modellimp vns of mary potential axplicetions of such a cysts. I Ref.
COPYRIGHT: 1976 IEEE. REPRINTED WITH PERM:SSION Primary Keyuords Capacitor Iamb; High Current; Low Impedance; RailGao; Pulsed Maonetic Field

COPYRIGHT: 1976 IEEE, REPRINTED NITH PERMISSION

47 1
(PULSE GENERATORS) 4719
(Trigger) (PULSE GENERATORS; ENERGY STORAGE. CAPACITIVE)
AN AIR-POWERED FIBER-OPTIC COUPLED PULSER SYSTEM FOR CTR EXPERIMENTS (Systons; System.
W.. unnally and A.T. Nrosao

Los Aos ana ab. o's Alo A MODULAR POWER-CROWBAR BANK FOR THE GENERATION OF A SN MA, SNAe Hi nl Lobs, LosAlemo, N"M $A5 MICROSECOND CURRENT PULSE FOR THE TOROIDAL PLASMA EXPERIMENT NRS II AT
1I IEEE Pulsed Power Conference Proceedings, Paper 111-b (11/1971). CAtCHING

The desigpn construction, and operation of an air-powred E. reit. JRE. Gruber, M. Munich. G. Schramm. U, Seidel and R. Sub
fiber-optic coupl d pulsar system for initiating various hPih-veltace Mas-Planc-lnstitut FUr Pla.eaphvsic, Garching. Euratom Assoc.
systms in Controlled Thermonuclear Research Exeriments are 197k IEEE Pulsed Power Conference Proceedings Paer fIIe-7 (11/1976).
discussed. The pular system provides complete electrical isolation The O a long, single-turn stallarator coil for the toroidal NS
of the experimental high-voltage circuits from the tising end control I experiment at Gerching will be fed from a low inductance modular
circuits. It also prevents costalk between individual 0ulser output power-crowbar bank. A start bank 2 x 40 kV. 7k kJ consisting of 96
channels and eliminates trigger system ground loops. The alectronic modules generates a submicrosecond current rise, while the
design and reliability of the pulsar syste., including the power-crowbar bank 3 kV. 3.3 NJ extends the Pulse for SO
fiber-optic electrical interface considerations. are discussed. A microseconds. The slide-in modules with newly developed capitors
aScription cf the air-driven Power supply and a brief cost analysis and Uxuble-gap switches are d/scribsd as wall as the channel
f this system compared to conventional pulser systems %re presented, diagnostics by means of fibre-optics. I Rats.

i Rats. Primary Keywords: Capacitor Bank; High Energy; Lox Voltaee; Lou
Primary Keyords: Pulsar; Piker Optic Coupling; .Electrical Isolation; Inductance; Modular Construction; Double-pp Spark

Air-driven Power Supply lo
COPYRIGHT: 1976 IEEE. REPRINTED WITH PERMISSION Secondary Keyword. Stellrator

COPYRIGHT: 1976 IEES REPRINTED WIT PERMISSION

471S
(POWER CONDITIONING)
(Pulse Transformerol '721

AN ANALYSIS OF CO-AXIAL PULSE TRANSFORMERS (ENERGY STORAGE, INDUCTIVE)
R. Dollinger and D., Sithv
TeaIs Tech University.LbbockXP OFINDUCTIVE STORAGE FOR GEERATION Of "IGN VOLTAGE PULSES
1976 IEEE Pulsed Power Conference Proceedings. Paper IIE-4 (11'197b ). .VEtELOPENTORL

The basic idea of using a co-axial cable as an isolation Pulse Novel Research Lab. Washington. DC 25175

transferee, for triggering spark gsp is not now. However, there are 1976 IEEE Pulsed Power Conference Proceedings, Paper lID-2 (11/1976).
several distinct advantages of driving the braid an the primary as Traditionally, the generation of nary high pow er alactragnstic
opposed to driving the inner conductor. The fund.ental advantage is pulses, applied to the production of intense relativistic basms.
that the ratio of the output voltage to the Input voltage is dense hot Plasmes and other transient phenomena has depended on the
unaffected by the thickness of insulation between the inner cupacitios siergy storgs. Growing needs for Increased energy
conductor(l) and the braid. Thus, the transformer with the braid as capability of the generators has lad to studies end proposls to
the primary works Aall ftr isolating high secondary to primary demonstrote the feasibility of using magnetic storage systems with

voltages. This and other advantages are demonstrated. 6 Rots. high voltage. power-multiplyi stages as a means of Satisfying these

Primary (swords: Co-axial Pulse Transformer; Outer Conductor Primary; needs. Most recent progress in the davaepeent ef the elements for
Strong Coupling; High Voltage such high mower systess is presen4ed. Examples demonstrating the

COPYRIGHT: 197k IEEE. REINTED WITN PERMISSIIN irtegration of inductive storags and high voltage technologies, to
achieve high power output are considered. 12 Re.

Primary Klyuords: Inductive Energy Storao; Sasic Concepts; Circuit

47rear; Explosive Interrupter
(GIAGNOSTICS AND INSTRUMENTATION) COPYRIGHT: 1976 IEEE. REPRINTED WITH PERMISSION

(Ho Itage)
AN INEXPENSIVE HIGH VOLTAGE PROBE 5722

ft. Dllinoar end 0.1 Sitit Do0.ge nd.L, Smith (PULSE GENERATORS)
Tas Tech University Lubbock, TX 79409
1975 IEEE Pulsed Power Conference Proceedings, Paper lIE-I (11/1976). (Systems)

S bit HIGH-VOLTAGE PULSE GENERATORS OF THE BASE OF THE SNOCK TRANSFORMER

agood rae y responsrdte d 1 I Hz ad hig inpu imp edanc E.A. Abr Svun
11 kohe) is desirable in many applications. Such a Probe, constructed Academy of Sciees of therUSSR Mocw. USR

of t, oC .1976 21(1V! Pleowe . ConferecPrcdig. aprlES(/17)two concentric cylinders of Valostat is reported. 2 Rae A review of the socslerators cenprising a resonance transformerPrimerC nawr• Ng .otg rb; ~ ~ l 0 a|n wi•Lith shock excitation as a Power supply sourer is given. Operating

Construction; Nigh Frequency Response vla iIgth 1E-7
COPYRIGHT: 1976 IEEE. REPRINTED WITH PERMISSION 0lrepetilon rate - up to R1 Hz and above. 12 Rats.

Primary Keywords: Pulse Gsnerator; Shock Transformer; Rap-rated
4717 Secondary Keywords: E-beam GeverstionlINERSY COOHERSION. THERMAL) CIPYRIGHT: 1976 IEEE, REPRINTED WITH PERMISSION

IL ends )
A COMPACT LOW INDUCTANCE LOAD FOR PULSE TESTS

R.D. Gourlay

Hughes Aircreft Coi Culver City, CA 0210 4721S
1976 IEEE Pulsed Power Conferenceo Pro Pae-r IE- (I"l76T. (SWITCHES. CLOSe

The devopnment of a lox inductance resistive load for high energy (Vacuum Gaps , RFI
pulse tests Is described. The performance requirements and design CONTRGLIED DISCHARGE IN A VACUM GAP SWTCHED SY I MC CURRENT PULSES OP
altern aives for a specific appIlIction era discussed. The selected up TO 10 KA
design il an air cooled bank Of silicon carbide resistors in pralll P.H. Deohuk, G.S. Kichasys end M.D. Yarysheva
coaxial monts. This design has en inductance lias them ZsnH. a Soviet Physics Journal. Vol. II, No. , pp 1-7 (RI/l9bR).
continuous power dissipation exoseding SO1 end a Peak pulse voltage Trans. From: Izotstly Vysshikh U1h1b1y1h Zevedenli. Pinks II. 1ll-

rating of 22kV. The load will Operate 4060 off ground. Ths grounded (1961)
enclosure is a S-foot cube that permits stockio for highor Power The firing day time, the rise time of the current um to itsrequirements. I Rays maximum. and the prisary current amplitude of a controlled discharge

Prieary Keywords: Resistive Load; Lou Inductance; High Power; Medium in a vacuum gap are considered, for a voltage range of 10-RI kV. with
Voltaqe a residual gas pressure In the cheober of 11-4 - 1E5- of mercurV.

COPYRIGHT: 1976 IEEE. RFPRINTED WITH PERMISSION The gap is switched by a danped oscilletory currant Pulse with a
frequency of 1.2O "Hz and a mMz imum amplitude of about 150 kA. The
discharge Is started by either one or three triggering devices. S
Ref s.

Primary Keywords: 1.25 MHz Current Puls Prquencyl; 10- 0 kV Voltage
Range; Daped OSciJJaiory Current Pulse; 1SH kA
Maimum Amplitud; Controlled Discharge

COPYRIGHT: 1960 PLENUM PRESS. REPRINTED WITH PERMISSION



(PARTICLE SEAMS. ELECTRON) 4730
(Generation) (DIAGNOSTICS AND INSTRUMENTATION)

LILl. A 0.5-1.S MICROSECOND, 600 KV ELECTRON BEAM ACCELERATOR (Voltage)
R.S. Clerk and 0.R. Prestwich CALIBtATION OF A KERR CELL SYSTEM FOR NIGH-VOLTAGE PULSE MEASUREMENTS
Sendie Lbs. Albuquerque, N M 7115 E.C. Cessidy (1), N. N. Cones (1). DC Wunsch (2) end S.R. Booker (2)
197k IEEE Pulsed Power Conference Proceedings, Peper IE-l Cll/1976). (1) Netiocel Bureau of Stonderds, Weshinoton, DC 2023*

A AGO ., 5-14 hi. 8.5-1.3 elcrosecond electron beom ecceleretor (2) Sandie Labs, Albuquerque. NM 871l5
hee been developed for gec leser ocitetion studies. The 1.2 MV M rx IEEE Trensactions On Instruientetlon And Meesurement. Vol. IN-17. No.
generator cherges e 2 nF solid dielectric peoking cepecitor to 2.3 4, PO 313-320 112/1968).MV in O.A microsecond. The pulse duretion i controlled by I crowber Severel techniques for calibretlon of en eLectrooptlcel (Kerr
switch. Cethode gOOmetries were neried to oenerete 5 unifors current cel hih-voltage pulse measuring system are described. Independent
density bees end mailize the bees energy density that could be calibrations, without reference to pulse divider measurements, ere
pessed through thin Foils. A 7.6 c. diameter cylindrical bees is echi .ed by applicetion of e direct bias voltage to the kV
gided through the leser checber by a 1-3 kG axial mgnstic field. demonstrator resoneble egreement (to within I percent) between
The design and development of the eccelerotor. including operimPl tel s.-ultaneous Kerr cell and calibrated Pulse divider meesurements. A
results of diode studies. re. discussed. IS Eels. Refs.

Prisery Keywords: K-beep; Field eission Vecuum Diode; i er oneretor; Primary Keywords: Kerr Coll; Celibration Techniewe; Severel
Low Inductance Calibration Methods; 1 Percent Measurement Accuracy

Secondery Keywords: Ges Leser Secondery Keywords: 1961 IEEE. Reprinted With Permission
COPYRIGHT: 1q76 IEEE. REPRINTED WITH PERMISSION

4731
4725 (EREAKO.WN STUDIES)
(PARTICLE REAMS. ELECTRON; PULSE GENERATORS) (Liquid, Electricel)
(Generation; Sluelein Lines) SHORT PULSE ELECTRICAL BREAKDOWN STRENGTH OF H/SUB 2/ 0
MODULATOR-RKPETITIVELY PULSED FIELD EMISSION ELECTRON BEAM GUN INTERFACE J.P. VenDevender
0.J. Dezenbero Cl). U. Wright (2) end S. Schneider (2) Sandie Labs. Albuquerque. NM B7llS
(1i Arey Missile Comnd, Redstone Arsenel, AL 35809 1976 IEEE Pulsed PoFwr Conference Proceedings, Paper 11IE-3 (l/SN7A).
(2) ECOM. Fort Monmouth, NJ 07703 The electrical breakdown strength K/sub AD of e wter dielectric
1976 IEEE Pulsed Power Conference Proceedings. Paper 1D-2 (11/1976). transmission line has been measured for 7E-9 <z H <- 3E-8 sec. 4E

A field mitsion electron boon oun is repetitively pulsed uith e volts <= V <- l.lE volts, end 6E7 V/m <= E/sub Bd/ <z lIES V/c. The
odleLtor in e Blumloin errengisnt. The modulator is operated in en strossed eree "s approximetely 0.1 m/p 2. end e Weibull enelysis
unisetched condition with the output connected directly to the gun. wes used to deterine the eree sceling. Values of E/sub Bd/ obtained
The gun is ties verying sonotonicelly decreesing ipedence load were Is such cc Al percent higher then that oiven bV extrapoletion ofwhile the Ioduletor ipedence is constent. The sodultor-sun the long pulse foreuls to t c 2K-a sec. 3 Refs.
confiouretion produces an initiel voltege peak which epproeches twice Primary Keywords: Breakdown Strength; Modlum Area; Short Pulse;
the velue Of the cheroe voltoge to promote gun emission. After the Comparison To Long Pulse
initiol peek the bead nLtegs pletecun :t e nelu, detr:ined by the COPYRIOHT: 1976 IEEE. REPRINTED WITH PERMISSION
gun inoedence. Peek voltes In escess o< 350 k end peek currents up
to BkA heve been delivered in 5 microtecond pulses by the coduletor
to the gun. The noduletor routinely opeats et SO Hz repetition 4732
rete, 13 kV recharge voltege end about 3 emps of everege current. 5 (PAOTICLE BEAMS. ELECTRON)
Refs. (Genertion)

Primary Keywords: E-loem Gun; Rep-rated; Bluslein; Cold Cathode; Pulse SPACE-CHARGE FLOW IN A NON-CYLINDRICALLY SYNIETRIC DIODE
Forming Network J.P. Quintsna end .. Poukey

COPYRIGHT: 1976 IEEE, REPRINTED WITH PERMISSION Sandia Labs, Albuquerque. NM BllS
1976 IEEE Pulsed Power Conference Proceedings, Paper IE-4 (11/1976).

The one-dirensionel cylindrical spece-chero-licited emission and
4726 flow results of Lenouir end Blodgett ore extended to the
(PULSE GENERATORS; REVIEWS AND CONFERENCES) t.o-dimncsion(l r-thete) non- syneetric case by solving a fluid model
(Revi ews; Reviews) numericelly. It is found that particle beams thus generated c.n be

NANOSECOND PULSE GENERATORS FOR MAGNETRON OPERATION controlled by suitable adjustment of the applied Potentials and
R.E. Nyswender end G.J. Auser cylindor radii. A perticle code has been modified to treat razor
Revel Wapons Center. Chine Lake, CA 93555 bleqe cathodec by including a simplified model for the blade
197d IEEE Pulsed Power Conference Proceedings, Paper 110D-4 (11/1976). emission. Numericel results are compared with experimenteal dote.

T operete with pulse duretlons of under 13 cc. nost seogtrons Thesa results indicate that beams produced by razor blades pinch less
require e soeciel hype of modulation sionel. This paper describes the tightly then those from block cathodes, but in some cases ey still
design and operation of prectical short Pulse modulator circuits pinch enough to be interesting. 17 Eels.
Providing magnetron outputs of es short as 7 ns. The resulting Primary Keywords: E-bea; Spoe Charge; Numerical Celculation; 2-d
trnsmitters procide en economical approoch to high resolution rader Fluid Model; Optimization
systems. The short pulse techniques have also been used to enhance COPYRIGHT: 1976 IEEE. REPRINTED WITH PERMISSION
the coherent operation of megnetrons which are being pumped with an
RF reference signel. 4 Role.

Primary Keywords: Short Pulse Generator; Moduletor; Pedistel Generator 4733
Sacond-ry Pywords: Magnetron; Rader (PULSE GENERATORS)
CIPTEIGHT: 1976 IEEE. REPRINTED WITH PERMISSION (Miscklleneousl

THE SOUNCING CONDUCTOR GENERATOR
E K.Kunhrdt. J. Terdiff end 8-K Ched

4727 Polytechnic Institute of Now York. Fermineton, NY 11735
(ENERGY STORAGE. CAPACITIVE) 1976 EE Pulsed Power Conference Proceedings. Paper 1110-7 (11/1976).
(Rei. s) 6 generator has been built which uses a conducting body to

PULSED ENEROY AND SWITCHING REQUIREMENTS FOR TOKAMAK OHMIC HEATING trensfer charge between two electrodes The generator. know cs the
N.P. VOGel (1) 5.1. Thocssen (1). W. Bird (2) and F.M. Neck (3) ECG. produces beseband Pulses with peak volteges of 7 kilovolts and
(I) Lee Alenos Rotionel Lobs. Los Alamos, NR 87545 epproxiectely .3 nsec. rise time at a repetition rete of 70-IC0
(2) Uninersity of Teocs et Austin. Austin, TX 7871" pulses/sec. The peek power into c SO ohe line is .98 A. 2 Eils.
(3) Westinghouse Electric Corp. Pusion Power tystes Dept. Primary Keywords: Bouncing Conductor Gener.tor; Shrt Rim Tim;
1976 IEEE Pulsed Power Conference Proceedings. Paper 111E-9 (11/1976). Mechesicel Choas Tronsfer

The electrical circuit requiresents orc presented which result COPYRIGHT: 1976 IEEE REPRINTED W ITH PERMISSION
frm e study Of the oheic-heeting system Of a Tokok Roperimontel
Power Reector (EPR). A coeputer model for plasma stertup u s
deneloped es pert of en electricel network ecelysis progres. The 4734results of tperesetric study cr6 presented in which the pulsed (ENERGY STORAGE. INDUCTIVE)
energy end vsltsecond-requirents ore optimized. electricel, (ndors)
eachinery wes selected, end the swtching requirements ue defined. THE PEGAGAUS MAGNETIC FIELD LAIORATORY IN GRENOBLE* Rels. M. Guillot (1). J. Busencon (2) end F. Signort 131

Primry Keywords: Pulsed Power Requirments; Numerical Calculetion; 11) Leb do Moonotisms. Grenoble Cedec. Prencs
Modeling (2) Centre dEnudes do feujours. teuren. Prence

Secondery Keywords: Yokemk; Olc Heeting 13) CEA Centre dEtudos Nuclesires. Sercicy, Prence 922kG
COPYRIGHT: 1976 IEEE. REPRIHTED WITH PERMISSION 1976 IEEE Pulsed Poor Conference Proceedings, Peper 111D-1 (Il/OA).

Too Process of high transient neonstic field production are
enoyved. W1hthhe first on. fields up to 130 T are performed by

4728 cepecitor kock disoherge through single turn-coil; ths ability of
(PARTICLE SEAMS. ELECTRON) the coil under thormel end mmchenlcei otion Is discussed. tntelwo
(Systems) apPears to be the best choice s coil eTteriol. The second oed l

REBLE, A RADIALLY CONVERGING ELECTRON BEAM ACCELERATOR besed on magnetic flux compression using epplosive drivn Impo.sion
J.J. Renirez end E.R. Prast.ich of e Iner. A sispl* cylIndrico chergs end its initietion generator
Sendle LOBS, Albuquergue. NM 87115 ore described. Fld up to 100 T 13 rG) cre obtoined using moderate
1970 IEEE Pulsed Power Conference Procsedings, Paper IE- (11/1976). capacitor beak energy (43 kJ). 11 ers.

The Reble eccelerator at Sandia Laboratories is described. This Primary Keywords: Very Nigh Megnetic Fields; Cepacitor Oischarge; Flux
eceserator wee developed to Provide an eaperimentel source for Csopression; Liner Imolosion
studying the relent diode Physics, beem propagotion. beem eneroy COPYRIGHT: 1976 EE. REPRINTED WITH PERMTISSItN
depos ition in .ge using 0 regislly converging c-beem. The nominal
perometers for Reble erp IMV, 203 kA. 20 1s s-bee= pulse. The anod.
and cethode ers concentric cylinders with ta enode en the inner
cylindor. The redlel beep ccn be propegated through the thin foil
enode into the loser Ss nolume. The design end performance of the
verious components of the acceleretor ore presented. 1REels.

Prieory Keywords: Reble; Pield eission; tecuun Diode; Trcsport;
Energy Deposition

Secondery Keywords: 0cc Loser
COPYRIGHT: 1976 IEEE. REPRINTED WITH PERMISSION

*729
(PARTICLE BEAMS, ELECTRON; PARTICLE SEAMS. ELECTRON)
(Generation; Trensport)

RECTANGULAR BEAM SCALING LAWS
J. Shannon
fMteoli Lobs Inc. Son oee, CA 92023
197k IEEE Puld Poer Conference Proceedings, Peper ID-k (II/IH7A).

Sceling lows for rect e ectron beeps in the tie regime
<0.1 .icroseconds are Presented. The dete covers the parameter renges
0.5 - 2 MY, 1-4 no ga specino. up to I00 cc lengths end 7.g-at ohms
i oedenc. The temporal behecior of the imedence relstions is also
discussed. 0 Rfe.

Prissy KeYurds: F-bem; Pecvn:io- Ins-; C ili 'engoir Law:
ver :able Imoeiu-c.

COPYRIGHT- 1976 IEEE. REPRINTED WiTH PERPISSION



473 4745
(ENERGY CONVERSION. ELECTRICAIL) (OIItGOTCe N NSRMNAIN
(Power Supplies) Volt. PICL,.)IU FRMOMVL4C ESUEET

WEIGHT ALGORITHMS FOR ADIABATIC TRANSFORMERS FOR PULSED HIGH POWER A PIA EHIU O IHVLAEMAUEET
SY"STEM Unknown

R.P. MeNall (1). G.L. Lockwood (1) and A.$. Gil.our 4Jr. (2) Optical Spectre. Vol. A. Ho. 9. pp 19-20 (694/1972).
(1) Thermal Technology Lob. Inc. A method of measuring Pulsed high-voltages using optical fring.
(2) State University of New York at buffalo. Buffalo, NY 14226 patterns is presented. The fringe pattern is produced in a calibratd
1976 IEEE Pulsed Power Corferpncia Proceedings, Paper IE-S (1ll7l). Karr call which is illuminated with anl oapanded-beas Pulsed loser so

A transformer design computer Program developed by Thermal that high-speed photographic equipment can record the optical fringe.
Technology Laboratory. Inc, has been used in a mode whereby it I Roe. Ioain irbnee ro
autoomatically minimized the "eight of a transformer with any given Primary Keywords: Karr Effect; NighIslto;Hrbaie;Agn
Pat of operating Parameters. Pour classes of adiabatic transformer% Loser; Ho Space Charge
(wherein host capacity is used to absorb heat generated) for use In COPYRIGHT: 1972 OPTICAL PUBLISHING CO.
Pulsed Power systems haye been inoiastisated in detail. Toao af these
were at Power levels in the 10 to SO Md range and the ether two ware 44
In the I to. S P1W range. In each power range,. three-phase square wave (SICELONG
transformes" were analyzed in detail. The three phase transformers (VacuumCo.. CLOSING)
would be usd is conjuinction with alterators. The single phase units VcuGas K-e)
would be u.e inBores hspprgvsebifdsrpino REAKDOWhN OF A VACUUM SPARK GAP TRIGGERED BY AN ELECTRON BEAM
the transformer design program and then sunmarizes the results of N..Bly VP.Giuo.01Eotu E.OtrskiedI.
weight studies on over 120 optimized transformers designed for Strelkon
aootin at various Powers, voltages, frequoeies and Pulse Kharkov Aeronautical Institute. USSR
durations. Algorithms, developed fnr calculating transformer specific Soviet Physics-Technical Physics. Vol. 17, No. 2. pg 313-S05 (08/1972).
.eight as functions of these paramseters are given. I Refs, Trans. Prom: Zhurnal Tekihnicheskiii Picikii 42. 382-384 (February 19721

Prinry eywrds: Trasfor~erDesgn;ComuterAidd Dsign AdabaicBreakdoun of a vacuum spark gap by an electron boo. is studied.
Modey;eyors Trn iorer Design;CmuehtddDsgn daai The braakdcwv criterion is relate d to the critical Pressure of metal
COPYIGH: 176 EEEREPINTD WTH PRMISIO iapor in the evuporation zone at which an experimentally. observable
COPYIGH: 19k I~t.REPRNTR WIH PEMISIONavalanche buildup of current takes place. The dependence of the

discharge time lag on the electron boam Parameters is examined. A
4736 Refs.

(PARTICLE REAMS. ELECTRON) Primary Keywords: Metal Evaporation; Evaporation Zone; Critical

(Generation) Pressure; K-bean Parameter Variation; Delay
100 OW ELECTRON BEAM GENERATOR Measurement

N.I. Mild. (1) end MN. Harris (2) COPYRIGHT: 1972 AMERICAN INSTITUTE OP PHYSICS, REPRINTED WITH

(1) Ion Physics Co rp. Burlington, MA 01803 PERMISSION
(2) N..al Research Lob. Washington. DC 2t175
1976 IEEE Pulsed Power Conference Proceedings. Paper ID-A (11/1976).

A lI0 Gd electron beam generator consisting of an LC generator, a
coaxial water line. and &-channel output switch. and a field emission 47A0
diode are described. This goverator, directed toward the support Of (SIT~CHES, CLOSING)
research activities. is capable of Producing up to A kJ of bean (Gas Gaps. Optical )
energy with particle energies is the range of I0O to 500 keV. 8 Refs. EFFECTS OF SPARK GAP GEOMETRY AND LASER COMPONENTS ON THE

Prisarv Keywords: K-bees Generator; LC Pulse Generator; Field-Eeissiii LASER-TRIGGERED ELECTRIC BREAKDOWN
Diode; Ion team Conversion; Notune.; Nigh Poer N. Pillsticker

COPYRIGHT: 1978 IEEE. REPRINTED WITH PERMISSION Inetitut fur Plaaaaphyibi. Carchint. PRO
IEK 2nd International Conference On Gas Discharge. Pip 7-9 (61/1972).

Triggering spark geps with laser light is superior to the
op conventional method of electrical triggeingal in eany fields of

4737 splication. Investigations hitherto have Provided only inadequate
(ENERGY STORAGE, CAPACITIVE) information on the influence of laser components and the spark gap
(Capacitors) geometry on the breakdown Process. In order to complete the available
PULSE DISCHARGE CAPACITOR WEIGHT MINIMIZATION BY PEAK FOIL EDGE FIELDS knowledge on the subject and facilitate application of
E.G. Ferker laser-trigered gaps, these oarameters had to be optimized.
Hughes Aircraft Co. Culver City, CA 90216 Triesering can then be achieved with minimum laser Power, thus
1976 IEEE Pulsed Power Conference Proceedings. Paper I11B2 111,/1976). ensuring economy of the triggering method, which in largely governed

Corona failure at foil edges is the principle failure mechanism in bty the laser powuer. 11 Ref.
well designed and manufactured high *norgy density pulse discharge Primary Key .ords: Geonstri, Considerations; Otliiation; Axial Beam
capacitors, by foreing the foil edge with laser cutting gr spark Propagat ion; Smell Gap; Effect Of Gap Mediumi
discharge machining. a 25 percent increase in corona inception COPYRIGHT: 1972 IE
voltage over untreated edges is obtained. Folded foil Produce* a
larger increase. Weight minieization using Pehk edge field as the
lieiting factor suggests a conficuration where the foil and 4761
dielectric are of equel thickness Produces the lightest capacitor. (DIAGNOSTICS AND INSTRUMENTATION; POWER TRANSMISSION)
Typical designs are Presented. A Refs. (E-fi.ld; Cable.)

Primary Keywords: Pulse Discharge Capacitor; Weight Minimization; Foil ELECTRIC-FIELD DISTRIBUTION AROUND AN ISOLATED STRANDED CONDUCTOR
EdgeFields9;GFailure Modes 4.G. Andrew, and A.J. Shrapnel

COPYRIGHT: 1976 IEEE. REPRINTED WTIH PERMISSION Contral Electricity Generating Board. London. UK
Proceedings Of The IKE. tol. 119. No. S. pp 162-16A (08/1972).

Thes authors Present a method for calculation of the voltage end
4741 K-field, of a stranded cable. Laplace's equation is solved
(SWITCHES, CLOSING) analytically with the assumption that the r and (hate components Of
(Mechanical) the variation of Potential are soperable. The boundary conditions are

A SIMPLE CIRCUIT FOR THE PRODUCTION SF A HIGH VOLTAGE STEP then inserted numerically to give In equations in n unknowns. Example

0. Clarbe a nd A. Roberts solut ions are given, and the affect of stranding on corona io
Hdderefield Polytechnic, Huddersfield discussed, 1t Refs.
Journal Of Physics E; Scientific Instrusents, Vol. 5, PP $kg-8A9 Primary Keywords; (trondod Wire; Field Calculation; Potential

(09/1972). Calculation; Laplace-s Equation; Analytical
This note describes the development of a circuit and switch Solution; Numerical Boundary Selution

capable of Producing a highly stab.. step voltage of up to 30 by: COPYRIGHT: 1972 lEt
with a switching tine of I ins. the design allows absorption current
measuremnts to be made which are not Possible at low voltages on
certain dielectric muterial,. 2 Rov,. 46

Primary Keywords: Nigh Voltage IC Poweor Suopl',; Mechanical Switch; (PULSE GENERATORS)
Magnetically Dr-o P lunger (nolenoid); I ns Rise (Vlusli Lines)
(i.; Dannoot; Little Contact BoncGENERATOR WITH AMPLITUDE AND LENGTH STABILIZATION OF TNE PULSE FOR

COPYRIGHT: 1972 INSTITUTE IF PHYSICS. REPRINTED WITyPH MSSC SUPPLYING A STREAMER CHAMBER
N.5. Rudenko end V.I. Invetkov
Tomsk Polytechnic Institute. Tomsb. USSR
Instruments And Experimental Techniques. Vol. 10. Ho. 2. pmp AN9-All

4743 104/1972).
(SWITCHES. CLuSING) 7rans. Prom: Pr ibory i Tekhniko Eksperiments 2. 94-NA (March-April
(Gas Gape. Electrical) 19721

A TRIGGERED SPARE GAP WITH ROTATING ELECTRODES A generator producing pulses having an amplitude of 200 kV end a
N.M. Pulbright length of 14 naec is described. The pulse length of such a generator
University of Rochester. River Campus Station. Rochester. NY 14627 is stable and is determined by the transit time of the leading edge
Nuclear Instruments And Methods l04. Pp 71-72 (05/1972)1. of the wove in the shaping line. The amplitude of the pulses is

A spark gap used for triggering a spark counter is described, stabilized Air means of a three-electrode. &park gap which allows
featuring rotating Sperkonite electrodes It operates for more tnan operation on the flet portion of the charging pulse of an
lEA firins wIthout apparent deteriorationi of chara cterlistics. I Arkadleu-Miri generator. The results of tests performed en the

PRmr ewrs crclyTigrdSaGp oating gooraor showed that within the limits of the measurement error no
Piaye rd:Electrodes; Tiggee Rel abilty ou; RtutiWea scatter of the Pulse amplitude or of the width of cOMseiprticlis
COPYRIGHT:ctrodes NOY-H u i 0 eliability; RLoRrush W~l erPTS tracs is abpo-ed. S Refs.

COPRIGT: 972NORH-HLLAD PBLIHIN CO RERINED ITHPERISSON rimary Keywovrd-: Olumlein Line; Spark Gap; Stable Pulse Length;
Stable Pulse Amplitude; Marx Generator

4744~Sor..ndairv Keyword.: S treamer Chamber
(SWITCHES. CLOSING; INSULATION, MATERIAL: SYSTEMS) IOPYOIGMT! 1972 PLENUM PRESS. REPRINTED WITH PERMISSION

(Gas Gaps. Electrical; Snl~dI
A VERSATILE AN EV SWITCHING SYSTEM FIR PIULSE.D EXCITATION OP LASERS 46

L.R. Lidholt
Research Institute of National Defense. Stockholm, Sweden (DIIAGNISTICS AND INSTRUMENTATION)
The Review Of Scientific Vntrent. 0. 43. No. 12. Pp 176S-1769V lyoatgse) GRONIDED MONITOR POR NOON VOLTAGE ACCELERATORS
012') 072). C. 0 Crockett

A fast suwitching high voltage system capable of handling 60 At is Edwards Nigh Vacuum International. Manor Royal. Crowley, Sussex. UK
described. The system utilizes a sealed-off press-iid hydlrogen Journal If Physics E; Scientific Instruments, Vol. S, pp 7S3-754
spark gao as a *wuitching device. A versatile silicone rubter co:.nling 0/171
module makes differnt high voltageycomponnsesl interchangeable A sirple apparatus is described which Is used to monitor equipment
without tia need of dreinivonff an nu an liquid. The system in the high voltage terminal of a particle accelerator, and display
we, used So build a less,. whch .mIt% radiction Pulses Of & C the reading on a meter at ground potential. A servo mechanism is used
nanosecond% duration at a wovel angok revging from 337 no in the to rotae an insuleting rod coupled to a grounded potentiometer. The
ultraviolet region ef the spectrum to 9.0 microns in the infrared. system, while being relatively inexpensive, provides en accuracy
The us pulses contain envigh energy to Permit n-impo of a tuveole Setter then IS. I Rets.
rhoai re A 0 dne ls- 20 Refs - ,VPd:Vlae"nto;SroMcaim nuo~

Primary Keywords: Hydrogen -Pars CuP. Atrosphere P1essure: Insulation Prnryeurd: VlgeMitr Srv Mechanical Insulatedequnc
Technique, Silicon. Ruibber 1:00 Sontrfav Retuords: Particle Accelerator

Secondary Keywords: lye Laser PumingRPRNEvoT ERISO~~IP~pIv~u- .n- u
m

ot.........T p:'0, ~ ,ITSWT COcPYItuT 1972 THE INSTITUTE OF PHYSICS.REINDWTHPMSIO
PERMIY.IGS 142A 75TIDWT



4773 4803
(POWER CONDITIONINO) (BREAKDOWN STUDIES)
(Pulse Forming Lines) (Solid. Electrical)

HIGH-VOLTAGE GENERATOR PRODUCING SINGLE NANOSECOND PULSES ACROSS A UNIT FOR ONVESTIGATING THE OPTICAL AND ELECTRICAL CHARACTERISTICS OP
VARIABLE LOAD NANOSECOND BREAKDOWN OF CONDENSED MEDIA

V.!. Mlnyloc V.V. Lopatin and V.Ya. Ushakov
Academy of Sciences of the USSR. Tomsk. USSR TomoI Polytechnic Institute, Tomsk, USSR
Instruments And Exparimental Techniques. Vol. IS. No. 2. pp NRA-NOR Instruments And Experimental Techniques. Vol. IS. No. 1, pp 16S-i?6
(14/172). C02/ 19721.

Trans. From: Pribory I Tekhnika Ekemerlmenta 2. 91-93 (March-April Trans. From: Pribory I Tekhrifka Ekoperlaenta 1. IAN-I6k
1972) (January-February 1972)

The construction of e generator which forms single pulses having A unit is described containing a nenocond generator producing
- n amplitudee of 400 t and a controllable length. a
length of free 3 noe up is described. DuO to the charging of the network for recording the Pulse prebrsakdown Current having en
core of the shaping line the insuletion conditions are considerably amblitude >=S mA, an electron-optic shutter. and a light amplifier.
improved. The construction of a simple and reliable commutator with The length of the voltege pulse con be controlled by a controllable
preliminary open-circuiting of the Charging circuit of the shaping clipping spurt gap in which a discharge in a liquid ong the surfece
line is presented. 4 Refe. Of a solid dielectric Is used. The recordings of the prebre.kdown

Primary Keywords: Pulse Forming Line; Variable Pulse Length; current with compensation of the capacitive component is achieved
Rectangular Pulse; Unmatched Load using a bridge circuit based on Rogousti transformers. 9 Refs.

COPYRIGHT: 1972 PLENUM PRESS, REPRINTED WITH PERMISSION Primary Keywords: Insulation Breakdown; Solid Breekdown; Pulse - -
Generator; Voltage Monitor; Current Monitor;
Displacement Current Compensation; Optical Monitor

4778 COPYRIGHT: 1972 PLENUM PRESS, REPRINTED WITH PERMISSION
(DIAGNOSTICS AND INSTRUMENTATION)
(Voltage)

MODULATION OF THE TRANSMISSION FACTOR OF RESISTIVE DIVIDERS IN
MEASURING A HIGH DC VOLTAGE (POW

EL. G-udev (POWER CONDITIONING)
Institute Of Electrical Welding, Academy Of Sciences Ukrainian SSR, Kiev (Systems)
Instruments And Experimental Techniques, Vol. 15, Ho. 2. pp 4A65-467 POWER CONDITIONING SYSTEMS PON HIGH-POWER, AIRBORNE, PULSED APPLICATIONS

(04/lt721. A.S. Gilmour Jr.
Trans. From: Pribory I Tekhnika Eksearimonts 2. 138-140 (March-April State University of Neow York at buffalo, Buffelo, NY 14226

19721 IEEE Trans. Aerospace And Electron. Sys., Vol. AES-1, No. A pp 660-k7S
A method is described for measuring high-voltage electrical (11119771.

signals, which is based on modulating the transmission factor of a The power conditioning portion Of the high-power study that was
resistive IC voltage divider. The achievable accuracy of measuring Performed for the Air Force Asropropulsion Laboratory by the State
the resistance and of Performing the scale conversion of the dividers University of New York at Buffalo is summarized. This effort defines
acnording to the method prood is in the range from 0.011 to 0.11 the power conditioning system and critical component developments
for resistors of appromimately 0.1 to 10 Gigacho which convert which will be required to interface the airborne 1L-A to SO-MU
voltages ranging from approsimately D.NS to 1 MV. 3 Rofo. sources dofined under sarate study efforts uith certain leads.

Primary Keyuords: Essistiwv Divider; Transmission Factor Modulation; Power conditioning systsms are considered for use with
DC Voltage; 0.001 percent Accuracy mapnotohydrodynamic generators and turbine driven alternators, both

COPYRIGHT: 1972 PLENUM PRESS. REPRINTED WITH PERMISSION conventional and superoonductlng. The critical Components required
for each of the power conditioning systeas are identified and then
aalyzed. The component analyses include estimations of development
efforts necensary and of specific weights and volumes for COPohents.

4766 The primary components considered era transformers (for alternator as
(PULSE GENERATORS; SWITCHES. CLOSING) well as for invere us), switches, capacitors, and inductors.
(Systems; Gas Gaps. Electrical) Weight algorithms are developed for asch of the components. Pollowing
MULTZ-STAGE SYNTHETIC CIRCUIT FOR EXTRA-HIGH-VOLTAOE CIRCUIT-BREAKER the component analyses. subsystems such as inverters and rectifier

TESTING and filter pactegas are considered. The date for the various
V. Zalic and 0. St-Jean componants and subsystes are then utilized for a comparison of the
Hydro-Quebec Institute of Research, Varennes. Ouebec. Canada Power conditioning techniques to be used with the various power
IEEE Transactions On Power Apparatus And Systems, Vol. PAS-91, No. S. eouroms. The umighto and volues of power conditioinino systems forpp 762-796 (OA/972). S-point designs Ia variations of power. voltage. duty cycle. and

A ne synthetic testing circuit, intended mainly for E.H.V. t~tl run time) are derived. 23 Refs.
circuit breaker tests is being described. Eased on the well known Primary Keywords: Transformer; Switch; Capacitor; Inductor; Light
ide of parallel current injection method, the circuit is created in Weight; Suboystem
the form of several, Integrated stages. The adjustnent of the circuit COPYRIGHT: 1977 IEEE. REPRINTED WITH PERMISSION
test voltage to the rated voltage of the tested breker issade by
connecting the stages in series, in parallel or in a neries-parallel
combination. This arrangement creates a special type of a combined 4605
current and voltage impuls gesnerator. After describing the new (ENTRGY SrORAGE, IHOUCrTVE?
circuit diagram end its operation. the authors give the results of (Systems)
the work accomplished to date. This Includes an analysis of Possible 0.54-MJ SUPERCONDUCTING MAGNETIC ENERGY TRANSFER AND STORAGE
disturbances caused by improper triggering of the spark gaps. results JO. Rogers E). D.J. Slevins (11). J..0 Lindsey (1), G.A. Miranda 1l),of deveoopment of the spark gaps triggered, via a light beam, by C.E. Swannact I11, D.M. ideldon II). .J. Wollan 12). C.J. Mole (2).

plasma guns, a short description of an Operimental 3 stage circuit E. Mullan (2). PUW. Eckel* 121. N.E. Heller (2), M.A. Janocko (2).
which is now prepared for tests and an outline of the final testing 5.A. Karpathy 12), DC Litz (2), P. Reichner (21. Z.N. Sanjana (2) and
circuit for voltages up to 1100 tO and equivalent , phase symetric 1.s. Walter 12)
interrupting capacity of 60,000 MVd at T.R.V. frequencies as low as (1) Lot Alamos National Labs, Los Alamos, NM 87545
A 2O He. S Refm. (2) Westinghouse Electric Corp. Pittsburgh PA

Primary Keywords: Multistage Pulse Generator; Series-parallel LASL Report No. LA-UR-77-1312 (0S/1977).
Operation; Modular Construction; Trigatron Gap; Availability: LA-UR-77-1312
Optical Trigger Isolation NTIS

COPYRIGHT: 1972 IEEE. REPRINTED WITH PERMISSION A superconducting energy storage coil designed to store 388 kJ of
energy was operated with stored energy up to N .54 I.. The energy was
transferred from the coil in periods from I to 2.4 is. Hysteresis

478t loss and losses from all effects during pulsed energy transfer were
(SWITCHES, CLOSING) observed. The coil is described and the test results are presented.
(Vacuum Gaps, Electrical) Also included is s description of a METS (magnetic energy transfer

RANGE OF COMMUTATAVLE VOLTAGES OF VACUUM SPARK GAPS and storage) driven adiabatic plasma compression system for a large
V.K. Bocharoc toroidal thet-nich reactor test and of a 30-kJ, monolIthIc
Physlcotechnicel Institute, Academy of Sciences of the Ukrainian SSR, condurtor. sunerconductino pulsed energy storage coil. 27 Refs.

thar'kov, USSR Pr-narv Keywords: Suoerconducting Coil; Hysteresis Loss; Monolithic
Instruments And Experimental Techniques. Vol. 14, HNo. S. pp 1418-1419 Conductor

l0'19711. Secondary Keywords: Theta-pinch
Trans. Prom: Pribory I Tekhnika Ekperimenta 14, 134-115

ISeoptber-October 1971)
The minimal commutatable voltages and currents of vacuum spark

.ps with avaporatinp walls are determined as a function of the (8REAKOHWN STUDIES; SWITCHES, CLOSING)
serasatorm of the discharge tark circuit and the inside diameter of (Electrode; Gas Gaps. Materials)

the Insulator which separates the high-voltage electrodes of the CURRENT DENSITY IN ELECTRODE SPOTS OF ARC WITH METAL ELECTRODES
device. The reovts allowhe e worting rerga vf comutatable voltages P.V. Sergeov and t.A. Shaopel

of srt gaps to be chosen, and the inside diameter of the mmiv Journal Of Engineering Physics. Vol. 17. No, A pm 1169-1114 (l2/14A9).
insulators of the spark gaps to be determined for a vitpulaed Trans. From: Inzhenarno-Fizichsstii Zhurnsl 17, 1041-184 (December
density and magnItude of th: Commutated current: thmy also allow 1V69
certain spark-gap insulators tO be cleaned without disrupting the The dependence Of the total current density in the spots en its
vacuum-tivtnass or cleaning the device mechanically. A RefS. different components and the current e xemined by consi dering the

Primary Keywords. Vacuum Gap; Evaporating Walls; Stable Opeetion; energy balance of the electrode sheaths. The factors effecting
Inductive toad; Capacitine Energy Storm electrode erosiop are determined. Results of .easurements of theCOPYRIGHT! 1972 PLENUM PRESS. REPRINTED WITH PERISSION current density on spots on iron electrodes in arc .ith differentCurrents are given. 3 Refs.

Primary Keywordv: DC Arc; Current Density; Graphitizad Refractory
Electrode; Motel Electrode; Electrode Sheath Power4791 Nalance

EREAKOOWN STUDIES) COPTRIGHT: 1972 PLENUM PUBLISHING CORP., REPRINTED WITH PERMISSION(Gas. Electrical)
STUDIES OF SPARK PORMATION AT HIGH SWITCHING VOLTAGES OF POSITIVE

POLARITY 4A0I
R.E. Ganer ad E.G. faler CRVEAKDOWN STUDIES)
Oroun, Roveri B Co Ltd. eaden, Switzerland l"es. Electricall
IEEE Transactions On Power Apparatus And Systems, Vol. PAS-fl, No. A, MEASUREMENT OF THE ELECTRON TEMPERATURE Of THE PLASMA Of A OUASI-STAILL
pp 2427_24k (12/1972). PULSED GLOW DISCHARGE IN SPARK GAPS WITH HIGH OVERVOLTAGES

Studies of the devewloment oF Pre-diecharges with large air gaps V.V. Osivov, . Raksht, Yul. Bychtov and AG. Fllnon I
end positive switching voltages of 1.1 end 2.0 MV are reported. Optics And Sipctroscopy. Vol. i3, No. _ pp 459-tAl (AS/1972).
Measurements of the charge flooing into the gap and recordings A quasiotable glow discharge in helium t SO and 10 Torr is
obtained with a hleh-resolution ies converter have shown that the studied. The discharges for several electrode speparations are
origin of the filamentary brush-like discharges moves forward at an analyzed spctroscopically and the results obtained are used to
eilmst constant rate of a few cefsicrosecond, and that variations in calculate the electron temperature of the plam. measurements taken
luminosity are mocompenled by similar fluctuaivomo In the tranofer of of pep voltage and currant allow the electron concentration to be
chrge. The space behind the streamers remains without light except calculated 9 Ref.
when a leader is formed for a short time in the event of a charge Primary Reyords: Glo;w Discharge; Pulsed Oischarge; Heliue; Plane
stem. The discussion is illustrated by numerous photographs end Elechrodee; Parallel Eletrodes
oacillegrams. 10 Res. COPYRIGHT: |07 OPTICA1 SOCIETY OF AMERICA

Primary Reyword:l Prebreakdon Development; Nonuniform Field Gap;

Chargs Transfer; Rod-Plane Gap
COPYRIGHT: 1972 IEEE, REPRINTED WITH PEtMSSION



(SWITCHES. CLOSING) "A IT
(GaGas. Electrical) *9'Gaa s . l~rcl D!AGNISTICS AND INSTRUMENTATION)

STUDY OF A 40 KV MULTISTAGE SPARK GAP OPERATED IN AIR AT ATMOSPHERIC IE-field)
PRESSURE A CYLINDRICAL ELECTROSTATIC FLUXMETER FOR CORONA STUDIES

A. Anvori and 0. Steinvall R.T. Moters
Institute Of Physics, University of Uppsala. Upposala, Sweden 

UWIST. Cardiff, UK

Journal Of Physics E; Scientific Instruments, Vol. A. No. II. p Journal Of Physics E; Scientific Instruments, Vol. S, pp 475-47-

1113-111 (07/1973). t05/1972).
The electrical properties of a multistage spark cap have been The electric field at a high voltage electrode is modified by

studied and a compact 40 kV four-stage witch is described. The corona discharge in the space surrounding the electrode. A knowledge
switch can be operated in atmospheric air with a SO ns delay time end of the resultant magnitude of the electric field is of value in the
a #-S ns jitter, when triggered at breakdown voltage. Roth these theoretical analysis of the corona. Systems of cylindrical goometry
values are shorter, by a factor of S, then these of a similar are of particular importance because of applications In electrostatic

two-elactrode spark gap. The discharge gaps, besides the electrical precipitators and in power loss from overhead transmission lines. The
connection, have been coupled to each other, optically, by means of earlier methods of field sesurement in corona di charges have not

en oavil hole through the switch. This coupling, which gives rise to been suitable for 1eesuremont of the field strength at the electrode
a simultaneous ignition in the gaps, is mainly responsible for surface. especially in the case of power-frequency corona. The pager

reduction of the jitter end the delay time. The simultaneity of the describes a new technique employing a cylindrical rotating

gap ignitions has been shown by investigating the short light pulses electrostatic fluoneter. The device is capoble of differentiating

(about 2 he halfwidth) emitted frem the spark of each gap. The switch betwen Conduction and displacement current when used as part of an
is else capable to work with high repetition rate. More then 1200 Hz active corona electrode. 11 Refs.
with a 4 kA peak current has been obtained, when operating the switch Primary Keywords: E-field Measurement; Corona; Cylindrical Geometry;

in air at atmospheric pressure. A Roef. Rotating Fluometer; Power Freoaencies

Primary Kevuords: Multistage Spark Gap; Four-stage Spark Gap; S NS COPYRIGHTT 1972 THE IHSTITUTE OF PHYSICS, REPRINTED WITH PERMISSION
Jitter; Optical Coupling; Rev-rated

COPYRIGHT 1973 THE I1STITUTE Of PHYSICS. REPRINTED WITH PERMISSION

4897

4875 (SWITCHES. CLOSING)

(SWITCHES. CLOSING) (Gas Gaps. Electrical)
Gas Gops. Electrical) ALTERNATE POLARITY MULTIPLE SPARK GAP POE HIGH EPFICIENCY SHOWER

THE EFFECT OF IONIZATION AND FLOW VELOCITY UPON SPARK GAP RECOVERY DETECTORS

R.M. Clement. (I) and P.R. Smy (2) C. Do Harry 1I). L. Guerriero I1), C. Nicolini (I), F. Pose (1), G.

() University of Victoria., Victoria, British Columbia. Canada then 12), C.R. Fletcher (2), R.E. Lanou Jr. (2),.L. Rosenson (3) end

(2) Univs'sity of Alberta. Ednonton. Alberta. Canada R. Thorn I3)

Journal Of Physics D; Applied Physics. Vol. 6, No. 10, pp 1253-12S5 (1) Universita di Sari, Sari, Italy

g6k/1973 . (2) Orewn University. Providenc. RI

lrakdown measurements for a Small cylindrical cathode In en (3) Massachusetts Institute of Technology. Cambridge, MA

etmosoheric-pressurs flowing plasm. of variable ionization (between Nuclear Instruments And Methods, Vol. 97, No. 3. pp 539-5A5 (12/1971).
IEIS and IEI8 e/sup -3/) are reported for both DC volteges end The developments in the HV pulsing System which hae been eade in

fst-rise pulses (rise time 0.l sicrosecond) Spplied to the cathode, order to reduce the rise time and the delay of the NV pulse at the

For these neasurements the breakdown volSages are found to be reduced plates of a large spark chamber systee are reported. Higher

to as lit as as I/A of the breakdown voltage with no ionization. The efficiency has been achieved feeding each chember through an

meesuremonts agree reasonably well with a theoretical model in which alternate polarity multiple spark gap. 0 Refs.

the anode is not the positive electrode in the plasma, but rather the Primary Keywords: Low Inductance; Stainless Electrode; Spark Plug

edge of the coaxial sheath which surrounds the cathode. w ith Trigger; Alternate Polarity

breakdown voltages being given by the tell-knon breakdown relation Seconda-y Keywords: Spark Chamber
for coavela gaps. (For cylindrical geometry and a thick sheath. the COPYRI T: 1971 NORTH-HOLLAND PUBLISHING CO., REPRINTED WITH PERMISSION

ion space charge in the sheath is shown not to change 'aterially the

electric field free its value calculated 
for a conventional coevial

gap of the ss dimensions.) In this evperient the impedance of the *910
pleea between the sheath edge and the actual positive electrode is (SWITCHES. OPENING)

low enough for breakdown not to occur over this region. It is (Mechanical)

ecpected that thiseod l will be used to predict reignitlon voltages DIELECTRIC RECOVERY AND SHIELD-CURRENTS IN VACUUM-ARC INTERRUPTERS

at ehort recovery times in circuit breakers. 15 ReF. C.W. Kioblin
Primary Keywords: Rreakdown -easurement; Flowing Plasma; Variable Westinghouse Research and Development Center. Pittsburgh PA

lonization; DC Voltage; leoulse Voltage IEEE Trannactions On Power Apparatus And Systems. Vol. PAS-90. No. 3.

COPYRIGHT: 1973 THE IHSTITUTE OF PHYSICS. REPRINTED WITH PERMISSION op 1261-1270 (0A/1971).
Dielectric recovery data is presented following forced current

interruption of 930 A DC copper vapor arcs in a vacuue interrupter.
At given free recovery periods during the first 6 to 25 micros"c.

tag " olloing interruption, the instantaneous dielectric strength is

(PULSE GENERATCRS) dutermined by the application of high voltage step function pulsos.

Slumlein Lines) This instantaneous dielectric strength is defined as the easimun

THREE-ELECTRODE SLUMLEIN LINE FOR SUPPLYING A STREAMER CHAMBER voltage which can be consistently reapplied without causing
V... Chrochkin and S.R. Shaulo reignitign. The influence of electrode oacing (l.A or 1.3 cm),

Physics Institute. Academy of Sciences af the USSR. Moscow, USSR shield potential and polarity of She reepplied voltage on the

Instruments And Experimenteal Techniques. Vol. 15. No. 5. pp 1328-ISTO recovery of dielectric strength have been determined. The more rapid

(ISOlmll. rate of recovery initially observed at long spacings is attributed to

Trane. From: Pribory I Tekhnike Eksperi-ente 5, 35-40 the lower moan inter-electrode vapor densty amediately following
(Setember-October 1972) interruption. Recovery is als more rapid for evs rather than

The costru n of a u in line and a shaping wart gapa polarity reapplication indicating surface effec t, in

described which produces pulses having en amplitude of 260 kV and a particular the roughening of the cathode surface during arcing. Post

length of IS neec. 3 Refe. arc currents lead to an initial reduction of dielectric strength for

Primary Keywords: Design Considerations; 25 Ohm Line Impedance; 5H Ohm 'reverse' reapplication with the vapor shield tied to the

teed InmadenceM; are Generator arcing-anode'. The mechenism of these post arc currents has been
COPYRIGHT: 1973 PLENUM PRESS. REPRINTED WITH PERMISSION investigated by observations of the high Ion currents which flow to a

negativaly biased shield during and i ediately following arcing. 16
Refs.

N8G7 Primary eynvords: Vacuum Arc; Copper Electrode; Dielectric Strenoth;

(PULSE GENERATORS) Temporal Resolution; Variable Electrode Spacing;

tIluslein Lines) Variable Shield Potential

A COMPACT HIGH SPEED LOW IMPEDANCE SLUTLEIN LINE FOR HIGH VOLTAGE PULSE COPYRIGHT: 1971 IEEE, REPRINTED WITH PERMISSION
SHAPING

Ji.H. Crouch and U.S. Riot

University of Maryland. College Park, MD 29742 t914
The Revie w Of Scientific Instruments. vol. NI. No. 4, pp 632-637 SR EKDOWN STUDIES)

IgH/1972). (Vacuum. Electrical)

Design, construction, and operation of a low impedance EluEe EFOXY RESIN CHAMRER FOR HIGH VOLTAGE BREAKDOWN STUDIES IN HIGH VACUUM

line are presented. Glycerol was used as a dielectric to obtair a SR. Prabhaker and P.R. Nandogopel
14.5 oh w lne which in conjunction with a Marx generator driver could :ndian Institute of Science. Ranoalore. India

produce S ca long 2kg kV pulses. The line, which is mall enough to 'cuws. Vol. 22. No. 2. pp *7-50 (02/1972).
be haused i Lucite bo 30 ce wide c 30 cm long o 13 cm thick, was As the study of elctricel breakdown phenomena in vacuum systems

usad to drive a bent of four 2.2 a Ip P 30 cm wide . 7.62 cm gap gains more importance, a thorough understanding of the breekdown

streamer chaers. Properties of the luslein line with ptoer as the mecheniem at high voltages necessitetes a chamber for experimental
dielectric ea also given and limitations on further shortening of studies. An rovy-resin chesber hes been constructed by casting ring
the pulse era discussed. IA Refs. sections which were joined together. The advantages of such a cheeber

Primary Reywords: Rlumlein Line; low Impedance; Glycerol Dielectric; over te conventional metal or glass chamber are given especially an
Water Dielectric; Small Sirs regords the electric field configuration, high voltage lead-in, and

COPYRIGHT: 1972 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH the ease of construction. Special facilities can be Incorporated
PERMISSION while construcing the chamber which makes it eore vei'.atile; for

su 'ola, in ore-breakdoun current meesurenents, electron beam
focuno studis. etc. S Refs.

Pr mar v 
fevwords Vacuum Rreakdown; Breakdown Chamber; Epoxy Resin

4"9 Construction; Field Configuration

(BREAKDOM STUDIES) COPYRIGHT! 1972 PERGAMON PRESS. REPRINTED WITH PERMISSION
(Gee Rlectrical)

A CGMUTER SIMULATED MODEL FOR DIFFUSION AND DRIFT OF ELECTRONS IN
FLASH TUES *917

F.M. Nolroyd and J.M. Rreare ;vLSE GENERATORS)
University of Durhee. Durham. UK (era,)
Nuclear Instrurumente And Methods, Vol. 190, No. 2. pp 277-280 FIRING AND VOLTAGE SHAPE OF MULTISTAGE IMPULSE GENERATORS

(NN/f972). LW. Hmilbronner
A Me Carlo method is used to solve the evuation of diffusion Hocvncannungsinstitut. Technical UnIverIty, Munich, Germany

and drift of alectrens in a flash tube, taking into account the IEEE Transactions On Power Apparatus And Systems. Vol. PAS-90. No, S.
fereativa distance of the discharge. Hence the efficiency as a p 2233-22)8 (10/1971).
function ef delay between the p.soe of an ioising partle and the The calculation if lectromegnetic transients is applied to an

splication of the high voltage pulse Ts found, for different isnulna generator circuit of n stages with the overvoltage behaviour

electron drift velocities. omparison of experimental efficiencies of the :parkgaos taken into account. Masurements of the impulse

with these results enables an estimate to be made of the electric voltage by a damped-capacitive divider and of the esubequent firing

fields built up in flash tubes when they are operated at high if the Sphere gaps by streak photography with an imae converter

repetition rates. a Ofs. nams illustrate od agreement between equivalent edal and actual
Primary Keywords: Flesh Tube; NumericaI Calculation; Monte Cerlo €,rcuit t4 Refs

Calculation; Electron Diffusion: Electron Drift; Primary Keyuords Mar Generator; Experiment; Theory; Modeling;
Rev-rated E-field Ruilduc Analytical Calculation; Performance Prediction;

COPYRIGHT: 1972 NORTH-4ilLAND PUS ISVING CO., REPRINTED WITH PCRMISSION Pulse Shape Prediction
o-Ynl(HTV
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4U19 4944
(BuEAKOe STUDIES; INSULATION. MATERIAL) (BREAKDOWN STUDIES; BREAKDOWN STUDIES)
(Starles Flohover; Solid) (Gas, Electrical; Electrodes)

FLASHOVER TESTS ON OUST-CONTAMINATED INSULATORS PEEPORMANCE OF SPHERE AND ROD-EO GAPS UNDER HIGH DIRECT VOLTAGES

F.A.N. Risk and A.A. Liseed A. Colombo and W. Mace

Electricity Carp, UAR CESI-Centra Elottrotecnico Speeimentale Italians. Milan, Italy

IEEE Transactions On Peter Apparatus And Systems. Vol. PAS-91, H. 1. IEEE Transactions On Power Apparatus And Systems. Vol. PAS-91, No. 2.

- 328-33S (02/1972). pp 501-510 (04/1972).
This paper describes a high voltage laboratory testing o o Up to now there is no detailed study dealing with the problems

ertificiellV dust-containated cap and pin insulators. Saverao concerning the measurements of the highest DC voltages. The sphere

factors are found to influence the flashover characteristics gae i the only device recognized and normally used, but there are

including: the method of voltage application, the rats of wetting of many doubts on its behaviour especially as far as the accuracy is

the contaminated insulators end the duration of the high voltage concerned. Additional Causes of uncertainty ore related to correction

test. The 50 flashover voltage is found to be proportional to the factors for atmospheric conditions and to the eact knowledge of the

number of insulator units par string while the relative dispersion characteristics of very high ohic voltage dividers, for which a

decreasas considerably for longer strings, within the range precise and therefore difficult calibration must be required. This

investigated. Flasheover cheracteristics of artificially and naturally peor reports the results of a research on the beheviour of the

contaminated insulators are compared. Due consideration is given to sphere-gaps. The Performance of the rod-rod gap is also examined with

the statistical nature of the problem which determines the volume of a view to the possibility of using it as a seasuring device. Finally

the tests involved. Flashosr values are shown to belong to a the problem of defining a withstand test voltage is briefly

opulatian cheracterized by a Gaussian distribution and a procedurs discussed. 12 Oafs.
for aetiiing the number of necessary tests is developed. LA Ref.. Primary Keywords: DC Voltage; Sphere-sphere Gap; Rod-rod Gap; Voltage

Primary Keywords: Surface Flashsner; Surface ContaminatiOn; Cap Measurement; Self-breakdown; Voltage Scatter;
Insulation; Fin Insulation; Artificial Varable Gap Spacing
Contamination; Natural Contamination COPYRIGHT: 1972 IEEE. REPRINTED WITH PERMISSION

COPYRIGHT: 1972 IEEE. REPEINTED ITH PERMISSIO

4945
4931 SITCHES. CLOSING)
(SWITCHES. CLOSING) (Gas Gaps. optcal
(Gas Gaps. E-beam) PICOSECOND TRIGGERING OF A LASER-TRIGGERED SPARK GAP

IiITIATIO OF A DISCHARGE IN A MEGAVOLT GAS SPARK GAP BY AN ELECTRON R.. De.hurst. .. Part and S.A. Ramsden
BEAM University of Null, Hull, UK

E. Abremyan. V.V. Borob'ev. A.A. Egarov. V.A. Elkin and A.G. Journal IOf Physics D;Applied Physics, Vol. S. pp 97-103 (01/1972).

Ponomaresko The characteristics of Ioer-triggered spark gaps. initiated by a

Nuclear Physics Institute. Academy of Sciences of the USSR, Novosibirsk switched-out Pulse of about 7 Ps from a mode-locked Nd:glass laser

Instruments And Experimetal Techniques, Vol. 14. No. 1. pp 130-131 system, era investigated. The forsation time delay of breakdown

(02/m97). across the gao can be of the order of I ne end is found to Increase

Trans. From: Pribary i Takhnike EKsperimenta 14, 117-110 as the gap voltage is reduced. Comparison with spark gaps triggered
(January-February 1971) by 0-spoiled nenosecond laser pulses is made. Finally, a comparison

The prelimInary results of experiments en the eacitation of a of the agreement between the experimental results and theory suggest

discharge in a gas spark gep under a high pressure by iene of that the initiation Of gap breakdown is due to the production of only

m "ternal injection of an electron beam are presented. The study of a few free electrons from the electrode surface as which the laser

nanosecond Computation of meavolt gaps is designed for plaeS.a beam is focused. 15 Refs.
research, work in the field of accelerators, and work in nanosecond Primary Keywords: Nd-glass Laser; Mode Locked Laser; Single Triggering

engineering. S Rmfs. Pulse; Formative Time Leg; Experiment; Theory

Primary Kevwords: E-beam Triggered Spark Gap; Delay Measurement; COPYRIGHT: 1972 INSTITUTE OF PHYSICS. REPRINTED WITH PERMISSION
Nitrogen Gap; Low Current Ream

COPYRIGHT: 1971 PLENUM PRESS. REPRINTED W1TH PERMISSION
4948

4932 IBREAKDOAN STUDIES)
(BREAKDOWN STUDIES) (Gas. Eectricell
(Gee. Electrical) PREBOEAKEDIWN PHENOMENA IN STANDARD ROD GAPS SUBJECTED TO IMPULSE

IONIZING POTENTIAL WAVES AND NIGH-VOLTAGE BREAKDOWN STREAMERS 'OLTAGES
H.M. Albright end D.A. Tidean J.E. Mtthews end R. Saint-Arnaud
University of Maryland. College Park. iD 20742 University of Strath¢lyde, Glasgow. Scotland
The physics Of Fluids. Vol. 15, Ho. 1, pp 84-95 (01/1972). Proceedings Of The IEE. Vo. 118, Ho. 10. pp 1528-134 (10/1971).

The otructure of ionicing potential waves drive by a etreng The authors consider the prebrakdown corona and leader formation
electric field In a dense gas is discussed. Negative breakdown waves for impulse voltages in this paper. The gap was a rod-rod gap with up

are found to propagatm with a velocity proportional to the electric to 30 on spacing and applied voltage of 400 bE. The tims to corona

field normal to the wevefront. This causes a curved ionizing onset, leader formation. end main strobe were measured, along with

potential wavefront to focus down into a filamentary structure, and the pnter of current pulses (to be correlated with leader steps).

may provide the reason why breakdown in dense ases propagates in the From this. the average voltage at corona onset. propgation speeds of

form of a narrow leader streamer instead of a broad wvefront. 10 corona and leaders, and average leader step lngth Nere derived. 28
oafs. Refs.

Primary Keywords: Potential IW.ve; Negative Breakdown Mane; Filamentary Prinary Keywords orona; Leader Step Corona Voltage; Iepuls Voltage;
Stru.ture; Theory Rod-rod Gap

COPYRIGHT, 1972 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH COPYRIGHT: 1971 IEE
PERMISSION

4933 (PARTICLE BEAMS. ELECTRON)

(PULSE GENERATORS; SWITCHES, CLOSING) (Generation)
(Trigger; Avalanche Trenaistors. Optical) RELATIVISTIC BRILLOUIO FLOW TN THE NIGH NU/GAI9A DIODE
LASER-TRIGGERED AVALANCHE-TRANSISTOR VOLTAGE GENERATOR FOR A PICOSECOND .M. Creadon

STREAK CAMERA Physic Interntinl 0C, Sac Leendr,. CA 94577

M. Thomas and L.M Coleman Journal Of A.olied Physics. Vol. 4A. No. 7. pp 294A-2955 107/197S)
SI. Liver"e Lab. Livermors CA 94550 Reletinistic Brillnuin solutions have bees derived for electron

Applied Physics Letters, Vol. 20, No. 2. pp 03-84 (01/1972). flow in crossed electrtc and mootic fiOlds. The application of
Direct optical triggering of an avelalche transistor with a short tiesa nolutions to the high nutaua diode is discussed end en

Is~e us has been demonstraed. in some applicat~ofns th's system Prro.-mt. eaaytical emorassio fr t n :o cur' t issrtvod.

provides a compact low-jitter replacement for a loer triggered spork Measurements Of diode current era comoered to the theoretical end
gao. The technique has been eplied to generating the gating end encirical enPresnn wur dicde current which have been developed.

sep voltages in a picosecond stret teor for laser Pulso 39 Re
f s .

diagostics :hre it sliminates the need for multiple bean splitters Pri:-/ KEvoros: Field Emission Diode; Electron Flow; Brillouln Flow;

and l delays. The 'trigger' avalanche transistor was slated as One Magnetic Field; E.eriment; Theory
of a series string of avalanche transistors. A portion of the COP(RIGHT: 1975 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
Sitch-out laser pulse to be diagnosed was focused onto the trigger P RMISSION
transistor chip, Nanoseoond-rise kilovolt waveforms are thus
ganerated with time jitter of the entire system being less than 100
sec. 4 Rail.

Primary Keywiords: Avalanche-transistor; Series String; Loser Trigger; 4949
Subnoscond Jitter; Nanojoule Trigger Energy (BREAEDOWN STUDIES)

CPRGT 192AMERICAN INSTITUTE OFP PYSICS RAEPR I NTED WITH (Gas. Electrical;
COPYRIGHT: 1972 RTHE FORMATIOH AND GROWTH OF A STABILIZED SPARK DISCHARGE

PERMSESON JP. Walters
Univesity of Wisconsin. Maison, WIApplied Spectrosnopy, Vol. DL, No. 3. pp 323-354 (04/1972).

(STICLE BEAMS. ION) Experiment: are described in which stabilized aPark discherges In

(Generation) nitrogen and argon at atmospheric pressure are studied. The

PRODUCTION OF INTENSE DEUTERON BEAMS dischargas w.r generated by a quarter wave, current injection apark

J. Golden and C.A. KEapetanakes source at ratos up to SOD/sac. Optical seectroeeiers, photoelectric

Naval Research Lab. Mahington, DC 2037S dot.t ion systoms,. nd forning cemares were used to macmine the

Aplied Physics Letters, Vol. 28 1 H . pp 3-4 (01/176). foremtion of toe plasm. the growth of the currant flow, and the

Results ore reforted on the production of 410-kaV SI-nsec-dunation radiance of the spark. An analysis of discharge foreation mechanlsms

1.3-HA deuteron beans using a refle triode. 11 r. iR lvif noerstable argon is presented. Electrode erosion ia aso

PrImry Kovords: Ion loam Generetion; Reflex Triode; I 3 kA Current; d-vcussd,. 31 Rots.
Field-reversing Ion Layer; Ion Ring Priosry Ksv-rds: Atmospheric Pressure Discharge; Nanosecond Tiee

COPYRIGHT: 197) AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH Sce; Space Chai Electrode Erosion. Spectral

P ut etestabla Argon
COPYVGNT. 1972 SOCIETY OF APPLIED SPECTROSCOPY

4941
(PULBE GENERATORS)
(Blulei n Lines)

OPERATIONAL EXPERIENCE MITH A PROTOTYPE FAST KICKER MOILATOR
H. Pruitoan

8reekhvana Natienai Lb. Upton. NY
!EEE Transactins On Nuclear Science. Vol. NS-I. No. 3. op 962-963

(03/1971).

The edulator built to test components for the proposed ADS fast
kicker operated at 604 PSW peak output for 1700 hours. Its unique
circuit s ascribed end the oPereting conditions are listed. The
results of the testino of various high poer coneonents are
discussed. 2 ROefs.

Primary Keywords: Bum-ein Line; Design Considerations; Performance
Test; Component Selection; Dunoy Load usign

COPYRIGHT 1971 lEER, REPRINTED WITH PERMISSION
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(SWITCHES. CLRSIMIV) (SWITCHES CLOSING)
les Gaps. Optical) (Gas Gaps. Optical)

THE LASER TRIGGERED SPARK GAP EFFECT OF CATHODE MATERIAL IN A LASER TRIGGERED SPARK GAP
S.H. Khes and D. Phil S.H. Khe. and D. Walsh
University of Ox Oxford. UK University of Oxford, Oxford, UK
The Rae. And Electronic Engineer. Vol. 41, No. 10, pp 4?s-480 JournaL of Physics D; Applied Physics, Vol. 4. ec Itt-SAT ,a,-LTN).
(IN/;l). The use of a rafractory aeteril lIka tungsten for the targat

There ; sonsid.,.ble interest in swtching high voltmages In the electrode causes Fester w*tching of a laser triggered spark gap.
range @1 10-1|0 At. with the inisue of delay and jitter. Delys of This is belered to be due t the Feeter local heating to a higher

a few nanoseconds with assured, rasonable Freedoe Froe jitter are of temperature which causes a greater Inection of plase into the gap.
considerable ispoPtence in work requiring synchronization, such as Reliable sIt ching with a formative tiee of less then 10 n has been
the pulsed iee acceleration of electron rings. The general achieved. A Oafs.
reiresents of a spark-gap sitch are to-ffoldi (a) it oust be able Prinary Keywords' Refractory Electrode Materials Fester Local Heating;
to take the full voltege applied to its and Sb) It must be able to More PlaSea; Fster Switching

conduct on demend. For this i s necessary that enough primary COPYRIGHT: 1970 THE INSTITUTE OF PHYSICS, REPRINTED WITH PERMISSION
electron be presen to initiate the discharge and the gaP voltage
aunt be sufficiently high. The primary electrons are generally
provided by ultra-violet or other irradiation of the gap. while a 4999
third or fourth t;igger electrode is used to supply a voltage pulse (ENERGY STORAGE. MECHANICAL; PULSE GEHERATORS; SWITCHES. OPENING)
that would distrub an evisting voltage distribution and provide tot.ati.ng Machies; Systems; Mtchnicall)
sufficient gap voltage. Such methods wrk nuite wall up to 70-al "t. FAST CVRCJ!T BREAKER FOR THE DISCHARGE OF A STORAGE IHOUCTOR

beyond which the Problems p osd by pros-to insul 
t on nd voltage E.K. Ina l

division er a quite enormous . The L ser ffers a n altrnat ve Austr alan National Uni orsit f , Canb rr a Austr aia

triggering device which is basically sor and simpler to use as it Notune Fhvsicil Scionve, Aol. 21 Ho. 22, pp 111-112 (05/1711).
is isolated electriclly froc the spark gas. M;oreover, a The authors reports echo-a to transfer energy froe a h'OOnlr
two-electrode cotfiguration hs obvious oduantes froe the oenuatvr to a resistive loud. The hoiopolr generator is discharged
engivoering design point of ni:. 22 Rfe. dt an induvior to be diechargod Into a load. The heart of the

Pr;vmar Kayw.rds: Air Gay; Variable Gap Spacing; Ro.erisect; Theory apparatus is a 'wit./fuso combination that allows a power
COPYRIG 1!T I 7 THE INST1TUTIIB OF ELECTRCHIC AND RADIO ENGINEERS mutirlivation of over 200 when opened. 2 Re#.

P ricry Koywvrds: tonopolar Goneretor; Toroidal Inductor; Mechanical

Circ.It Braker; Fuse; Resistive Load; Pow er

Mu tpI1 i cation
4875 COPYRIGHT: 1971 MACMILLAN JOURNALS LTD.

(PULSE GENERATORS; ENERGY STORAGE, CAPACITIVE)
M(ro; Marx Generators)500-KV IMPULSING GENERATOR 5027A.I. Pevlovskii. V.S. losemykin. Al. GerIsio and A.P. Elae1nev (POWER CODITIONI1N)

-ntr-snt. And Experimental Techniques. 1yI. It. Ho. 4. pp 1075-1177 (Pulse Transforrs0 5Meril-s)
(O/1H711. REVIEW OF MAGNETIC PROPERTIES OF FE-HI ALLOYS

?rane. From: Pribory I Tekhnika Eksperieenta 4, Il2-1l1 (July-Auoust L M. Chin
1971) Nell Labs. Mturray Hill, NJ 07874

A 10-stage Arkeden-Mero generator Is described having a coaxial OPEe Transactions O Magnetics. t. Me-7, No. 1. pp 102-113 (05/1971).
discharge lapulng circuit with a meximu voltage of 500 kV the luring the p'at two decades, improved understanding of the
generator serves as the power supply for a high-currant electron gun. fundamntel sasnetic behavior of F-hi aloys has made then one of
The Inductance of the generator is 1.2 microHenry. The spark cap of the most versa.tile class of soft magnetic materials. No longer Is the
the First stage Is gas-fillad IN/sub 2" eppronimateLy S ea), whiLe concern limited to high permsebility and loi coercive force at room
the eubseauest spark gaps are sir gapsi five trigatrons with temperature. Alloys have no been custom-crafted to eet high
eutematix firing free the operation of the preceding stege. and four ormoability requirenents at cryogenic temperatures, exhibit a skewed
two-electrode spark gs. The duration of the flat too of the output hysteresis loop for plse transfornor use., or a square hysteresis
pulse s controlled by a cutoff spark gap. The tie distribution of loop cosbined with streso insensitivity and controlled odercive force
the breakdown of the spark gaps is given, as well ax the dependence for memory applications. These ev.mples are discussed in terms of the
of the generator operating time on the numbr of trigatron spark relationship of magnetic properties to structure and composition In
gaps. 4 Rats. Pm Ni alloys. 9G Oafs.

Prilmary Kaysvordo Mars Generator; 00 kV Output Voltage; Rectangular Primary EeVwordss Fe-ti Alloy; Room Temperature; Cryogenic
Pulse; Spark Gap; I os Rise Time Teoperature; Skewed HysterIsis Loop; Pulsed

COPYRIGHT: 0972 PLENUM PRESS. REPRINTED WITH PERMISSION Transformer
COPYRIGHT, 1971 IEEE. REPRINTED WITH PERMISSION

.977
(PARTICLE REAMS. ELECTRON) 5033
Generation) TP. SE GENERATORS)

A HEW DIODE FOR THE PRODUCTION OF HIGH POWER RELATIVISTIC ELECTRON SEA&M (Trucerl
M. Friedman SPARK OAP TRIGOGER AMPLIFIER WITH I-MSEC RECOVERY TIME
Cornell UniVersity. IthIca. NY A1a50 C.C. L.

The Refiew Of Scientific Instruments, Vol. A2. No. 8. p 1255-256 L.oranvo Berooley Lob. erkeley CA
(0E/1971). Nu~icar insrments And Methods. Vol. 92. Ho. 2. pp 299-500 (R3/1H71).

A new type of low impedance dieda has been developed to produce A si'ark-.p trioor amplifier with 0-osec recovery tie ma bean
pulsed relativistic electron bems. Using a multicathode systes, the developed for mxorin-nts using spark chasbers with fast recovery
diode isoedanoe wo lowered to approximately A ohm. Currents of timo. The Syston utlizes a spark gop operating under the ambient

approeiaately HR kA and oltsages of approoimately 250 kV have been ressro as the high-currer t f sitchinG absent. and is entirely
obtained. 7 Rafs. slt-contoivad. The system is capable of orereting at I AHZ for I sec

Priory Keywords: Low lapence Diode; Multicethoae System; Foilless burst. yr 4(0 hr contiuounly. 2 Ref .
Diode PrVmary Keywords: i.gar amplifier; kV Output Pulse; Leakage

COPYRIGHT; 1971 AMERICAN INSTITUTE OF PHYSICS. REPRHINTED WITH Current; Field Distortien Spark Gap; Corona Lamp
PERMISSION COPYRIGHT: 1971 NORTH-HOLLAND PURLISH'.G CC.. REPRINTED WITH PERMISSION

4883 30(5

,DIASNOSTICS AND ZNSTEROI NTATION) (S ITCHES. CLS!H')
(Systems) TGns Caps. Recovery)

A SPARK GAP MONITOR TM 15FLUNE OF FOPMATTVE TIME LAGS ON SPARK-GAP RECOVERY MEASUREMENTS
0. Rrqwn F ;. Curn an M.S Goutom
Los lemo Neipnel Labs. Los Alemos PM 07545 Univor'nt. of British Columbia. Vancouver. British Columbla. Canada
The Reviep Of R"lentific ,.traents, Vo. 42. Ito 9. pp 12871291 'virnol fI rhysics D; Applied Physics. Vol. 4. No. 2. op 3*1-34S

(88/08711. i(02/7 8711.

A relatively simple method for determining the delay of oasi (his note shows thot the observed iack of density oriations for
electrIcal sipnale with respect to a coomon trigger (e.g.. in foroatioe time lads of sparks can be explained by the known pressure
napmcitor banks) is described. Using the well known principle of and electric field dependences of the first Townsend ionization
tiae-to-puleeheight conversion, a lyw leakage polystyreve c.p.cstor coeffivient and the .1.ctron drift veloty. It is demonstrated that
is charged to a voltage proportional to the delay. A reed relo is th tine la1 varied wlnarly with gao length end inversely as the
ued to disconnect the rapacitor frn the charging circuit, which Ocartssnal over-voltage across the nPark ga. (in agresent the
permits One charge to be maintainod on the capacitor for many moasureortis cf Bloir and Fetsh) Finally. IA, is demontreted that
seconds. another reed alay is aeni vd to concoct each ceoxoitor to tiioxcrvroo xf the error in the measured 'restriking voltage for a
en Ale whin it is desired to digitize the charge - 9 thr canfitorA 'ocovori o orerk ohannaI is constant for the complete recovery
change in delav of less than I nsec (wth a full scale of 2C1 nec) par od 11 Rofe.
is reliablv detected for many hundreds of signals at a carts cost of P.,msry Poruords: Foroative Ties Lag; Pirst Townsend Coefficient;
lass than All par signel 0 Rafs, f-field Dependence; Pressure Dependence; Recovery

Priaro Keayords: Signal Delay Measurement; CaPacitor Charging; Ime; Restrike Voltae
Time-to-poIse-heIght Conversion CCPYPIGkT: I71 THE INSTITUTIE OF PHYSICS. REPRINTED WITH PERMISSION

COPYRGfT: 1971 AMERICAN INSTITUTE OF PHYSICS. REPRTNTET WITH
PE R"IS510N

INSlMLAtION, MATEVIAL)

(IS LATION, MATERIAL) THERMAL EROSION OF ELECTRICAL INSOLATIHO MATERTi S
(Sold) 8 . " 

T
illion, I). L. Wrren (21 and R. Wilkins (3)

COMPARIStO OF TRACRIN JEST METHODS (I) Vr tsh Oynoon Co.. Croey. SUSSEX. UK
M Euitz 2 Unicosit

0 
ct Manciistmr. Manchoster, UK

Ontario Hydra Research . Toront,. Ontario. Canada ) Univorsito of ¢krira. Aukara, Turkey
IEEE Transectione On Electrical Insulation, Vtl El-A. No. 2. P. 76-R TIF TrxvsA,,tns 0 Eletricol Insulation. VL. EI-6, No. 2. we 82-90

A slectio oonubi -onon of sinthetic Insulating materials by sufice
different tots for track resistavoe The degree of agresaut baturen fsecraes constitutes on ianvrtant problem in the aprLication of
testing eqeocies using tne name method, and between the different tesem Aerials fvr high-rnltage outdoor applications. A method of
test methods is described Generally speaking, those nathods, whch eros-on testin- I describd that sinulates the host flux from
impose alternate wet-drv cycIes. or otheru.is simulate the so, ica dviaroon by radiant energy from thermal isaging source.
• dry-becdine* effects that occur in servica. appear to nlosify Thin pervits accurato moosuicont vf erosion. A theory of erosion is
mterls An the 'oorrech

o 
order, tht is. In best egreseet oti dovoloP t'ats iven to agree wall with eceeriments performed on

each ot~r. and lth actual outdoor prfo'snra The super iv trovsu I ocloliratic 00000 rosn sneteis A Ries.
Iesistance of cyllov iatic systems. ant the further smrcvent Pr ", ixcirds- CscVlvxlhotiC EPoxy Resin; Surface Tracking;
consequent upon the use of hrdted olu"n fill r ore con (road Thrns; Erosion, Tharm Iagiog Device; Experiment;
Detais of Vhs Tracking Endhrmnce Wheel Tnst nothvd C. pivon in the Ilen'

0Apordin 4 Refs. C0-Fr'P 1471 IEi, RFPRINTET WITH PERMISSION
Primary Keywords fnsulotlon Tracking; Epoy Resin, Several Specimens.

Dry Bandis; Cvrlouoi~int c Mutrial. O"dnOr
COPYRIGT. l IEE.t P ..T ......... ,

COPYRIGHT- 2971 IEEE, REPR!MTFD WT'H PFRk",31:OS. "1 1



SN,8 S0on

(SROARDOWN STUDIES; PARTICLE SEAMS. ELECTRON) (REAKOOWN STUDIE)

(Solid, Electrical; Generation) (Go%, Electrical)
TRANSIENTS IN LARGE TANDEM ACCELERATORS ELECTRICAL AND PHOTOGRAPHIC MEASUREMENTS OF NIGH-POWER ARCS

P.M. Rose (1) end H. Mild. (I) G.R. Jordan, S. euan and 0. Wekelam
Cl) Mieh Voltege Engineering Corp. Surlington, MA British Steel Corp. Mooroe,. Entherham, Yorkshire. UK
(3) Ion Physics Carp. lurlinoton. MA 61801 Journal Of Physics 0; Applied Physics, Vol. 3. No. 7, LOS9-l9NIEEE Trnasections On Nuclear Science, Vol. IS, No. 3. pP 63-67 '07/1970).

(03/1971). The nature end behaviour of free-burning ercs between a graphite
The stored energy in DC accelerators aepeble of reaching terminal electrode and a molten steel pool at current levels up to 10 kA, rom,

potentIls of SN or MR V is more than an order of megnitude greater and associated power s of 1 MW, has been deternined from electrical
than in eoisting schines. To analyze the coocentration of electrical measurenonts and hiot-epeed photographs. The dimensios. mobility and
fields under surge conditions the accelerator has been sodeled by electrical Properties of these arcs are reported for the half-cycles
luoped constent networks. The analysis shows that in structures when the graphite electrode is cathode. Similar measuraments were not
ai.ilar to the present ones the voltage distribution durino a surge Possible for the alternate half-cycles because of the complex arc
is nary unenen ad elors-disoharoes In the tuba can initiate coeplete forms present. Sone information of the velocitles, electrical
aceleretor collapse . S Refls conductivity end energy-loss processes of these arcs as obtained by

Primary Keywords: Accelerator; Modeling; Stored Energy; Fault considering the steady-state characteristics in the electrode cathode
Analysis; Circuit Approach half-cycles. It was concluded that the electrical conductivity wee

COPYRIGHT: 1N71 IEEE, REPRINTED WITH PERMISSION influenced, to a large extent, by the low ionization potential
vcours enodued from the steel and graphite surfaces and that theBOSS ~ ~ ~ ~ ~ ~ ~ a r. I. In~ .o5 :ro ahs Ire y Co.vcinascae
503h the plas jot streamir towards the steel surface, radiation

ISITCNES. CLOSING) playing a speller but still significant role. Surprisingly. thersal
(Gas Gaps. Optical) conduction appears to be almost negligible as i node of energy loss.

A SIMPLE LASER-TRIGGERED SPARK GAP WTH SUSHANOSECOND RISETIME 1A Ray.
AN,: Ational Re .Ch Cihl Ottawa nar. L Cop ald Primary Keywords: High-current Arc; Graphite Cathode; Molten Steel.It'n .. esetarch C 0 on . to. , Onrt~r o, Canada Pool Anode; Half-cycle; Power Line Preguency;
The Revie. Of Scientific lstrunento, Vol. I l. Nc. 7. PP 1028-1029 Conductivity Mesurament; Thernal Conducton

107/1 970) COPYRIGHT: 1970 THE NIT TUITE OF PHYSICS, REPRINTED WITH PERMISSION
The construction and operating characteristics of a Pressurized

laser-triggered spark gap caple of switching olteges eceeding 10
kY with a rise ti.e of Lass than I.0 poc re described. Other
desirable fatures are its low delay and jitter times (approxisately 5098
I nse=). the ability to deliver rectangular pulses with less than 10 R
ripple during and after the pulse, and its simplicity of (GREKcOiN IE; 5ReDWconstruction. The gap has keen innestigated using the output of (Gas. ELectrical; Surface Flashooerl
eter .. ti Jle mode rubeen iver sgatde-Ld n e out~ut-:fIHFLUEHCE OF AIR ESITYs Oh PLASHOVER VOLTAGES OF AIR GAPS ANDither a l n e ruby laser or oda-loced nedyiu-g s INSULATORS
lase(s r ylT. oshim (1), Y. Ishida (2), Y. Ichihara (2). K. AnJo

Prinory Key.u-do: Ruby Lser ; Nd-glass Laser; Lou Delay; Low Jitter; (31 end N. Niouro ill
High Pressure Gap; Nitrogen Gas (1) Central Research Institute of The Electric Poser Industry. Tokyo.

COPYRIGHT: 1970 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH Japan
PERMISSION (2) Tokyo Electric Power Co.: Inc.: Tokyo. Japan

13) Chubu Electric Power Co., Inc., Nagoya, Japan
IRA IEEE Transactions Of Poer Apparatus And Systems. Vol. PAS-SN. No. A,

(SWITCHES, CLOSING) PP 1192-1202 (09/3970).
(Ga Gaps, Electrical) Plashover tests were conducted with the cooperation of the Central
NIGH-CURRENT AN KV MULTIPLE-ARC SPARK GAP SWITCH OF 1.7 NMH INDUCTANCE Resesrch Institute of Electric Power Industry, the Tokyo ElIctric

T.E. Jesse Power Convony. Inc., and the Chubo Electric Power Company Inc.* at
Culham Lab. Abingdon, Oxfordshire. UK the top of Mount Nyugooa. 1831 peters above see lenel end the
Proceedinga Of The EE. Vol. 117, No. 7 pp 14NA-1452 l7/1976). Taea Laboratory, nearly at san level, to obtain comparative data

A multichannel spark gap is described. Multiple trioger pine ore to evoluote the influence of air density n the flashoner voltages of
utilized to produce a witch with 1.7 nH effective inductance at HO air gaps end insulators. Pros these tents results, the following
kV operating oltage. Very low jitter is a valuable side effect of relation teton flanhoner roltoga ad eair density was derived. The
the multiple trigger arrangement. Two trigger arrngments are SO-percent flochcneroolte at relatine air densito d/sub 1/ and
described: a single circuit supplving all trigger pins, and an absolute humidity h/sub 1/ ofn an air gap of spacing d is egoal to
arrangement with one trigger circuit for each trigger pin. Both that at relative air dinsity d/nub 2/ and ahbgoute humidity Id/sub
arrangements are shown to hove advntages and disadvantaes. for 2/d/snb /I )h/lub 1/ on the gap of spacing (d/sub l/d sub 2/)d. Proe
certain applications. The effects of the riation of seneral circuit the relation between the DO-percent fleshoer voltage and the gap
eremeters (trigger voltage gap noltage, load impedance. etc.) are spcning at reltine sir density 1.1, the 

5
D-percent flashoner voltage

dscribed. 8 Refe. at any relotine air donsity can be determined by using the relation
Primeary Keysordo: Multichannel Spark Gap; Field Distortion Gap; net forth obove. 12 Ref.ESperiment; Theory; Low Inductance; Low Jitter; Primary Keywords: Long AIr Goos; Variation Of breakdown; Voltage With

Performance Test Altitude: Enperical Formula; Humidity Dependence
COPYRIGHT: 1970 IEE COPYRIGHT: 1970 IEEE. REPRINTED WITH PERMISSION
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(DIAGNOSTICS AND INSTRUMENTATION) ISWiOTCHES. CLOSOHO)
(Voltage) (Gas Sons, Otical

7

KERR COEFFICIENTS OF POLYCHLGRINATED OIPHENYLS AND CHLORINATED LOW-JITTOR MULTIGAP LASER-TROOGERED SWITCHING AT 5. PPS
NAPHTHLENE A.H .uonttnr. JR. Rbttis. RE. Anderson and Wick. R.V.

M. Misekien and E.E. Nebser Jr AFWL, Eirtland APV. HM 87117
National Sareaw of Standards, Washington. DC 2023 IEEE Jnurnol Of tuantum Electronics, Hol. GE-A. No. 8. pp tM2-9S
Journal Of Applied Physics. Vol 7, No. 9, pp t052-4055 (09/1976). (0g/l910).The ~ a llcr-pltKr offtienti of t o plchlorinat~d Rt Jso h imlaeu nteio ffu ihvlt.i ar

biphenlys and chlorineted naphthalene have keen measured to an p5 l 0 single nodorate or loser system are presented. pArk
accuracy of *or- 7% using a comparative technioue. Physical H-spoiled YG lanor irroidd each of four SI-kV spark gaps withproperties of the fluids rlulVnt to application in elentro-optir 10-2J nJ energy in a 7 i, oIe1 full-width at half panimu. (PWHM) by
denices are discussed, 22 Rin, use of sinple ben-splitting techniques. Synchronization of

Pri Kry Keywords: Kerr Coefficient Moesuraent; Palychlnrineted accroinatoly U. no at repetition rates as high as SO pe wee
PSipheyls Kerr Coefficient Naphtnaene Kerr donst-atci both or electriclly well-isoloted switches as well as
CoeFficient: General 

M
epn. ronnts; Dielectric on nwtehos ru..,iind in parollal with less then 1-no time isolation.Strength Mleasurnents Arny ~acioc indicator is described for use as a

COPYRIGNT: 1976 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH r.,urcc clcni.tin. 20 Refs.
PERMISSION dri: 0ytyrido: TO Lsr; Triogering Of Several Gaps; Tons Of mJ

Energy; Tenth tan.en.ond Synchronization;
Transit-time Isolation; Rap Rated

COPYRIGHT- 1970 IEEr, REPRINTED WITH PERMISSION
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(ENERGY STORAGE. MECHANICAL)

(Rotating Machine)
ELECTRICAL ENGINEERINO (SELECTED ARTICLES) r10I

E.G. Rorolsv, L.A. Sukhnov and GA.T
PTG Reort No. FEO-IDtRO)T-GA-R CRS/980). THE ORYaOFon)
Trans. Frl.i Elektrotekhnika 10. tO-HR (October 1969) By R. Potts THEORY OP INTENSE IO BEAM ACCELERATION
Availability: FTI-ID(RS)T-Rt63-AO T-M. 64tonen Jr. and E. Ott

NTIS Cornell Uniersity, Ithic, Y 1850
This document contains twoerticles transled from Russian The Physics i0 Fluids. Vol. 19. No. 1. pp 52-9 01/OI76).

conlcerning the daion. construction, and application of hoooler Tho avelication uf high nolta Pulse power techniques to thegeeretore. The first reports the analysis of an acceleration production of intonse ion beams is of great interest for Plasmatransducer. The acceleration transducer, which is essentially a confinonant. plasa heatinp, end pellet implosion. The pain problehoopolr generator woring in a mode clone to short circuit, is is that ovylicetion ofa high noltege to a sieple anode-cathode gep
H •y~din deipl+ 'e second article reports on the design and wile draw both on electron current from the cathode end en ionPr analyzedoconstruction of a conpol r generator. Special sttont in is de oted curr nt fron h e node, and it electrons ill r eeie onS of the

to the use of sodiua-po•suim as the ontuct medium and Ta the 'in o cci ocg duo to their scaller noon. Two methods of efficient
design and construction of the Seter ringc. A Oafs. iiileno ion acu oruduction ea considered: (1) the magnetically

Prinary Emywords: Hoeooler Generator: Acceleration Transducer: Liecid inu~lced linda and 12; te 'roflee-trioe.•+ The relativistic
Metal Contacts. Analysis. Constructioi i. ic,' r a. t i ;on currant dependence on accelerating coltage. itsiae,/c c onelied nugnotic yield (is the first method), end its

.aniutmnn duo to a nalonity distribution of the electrons (Is the
Osy ivy thodl era doteic•d. Fr both methods the ien current can
tonstuctimnofll y onhonced with respect to the Lngmur-Chld current
dUo c the presonco of the negtine electron spae charge. In the
K000 of noenat.: insulation this .nh.ncenent increaes as the
nagnatinlise is lowered and dinarges as it approesnas the critical
ceio ras

t 
which electrons can treyers the gap. Per the refles

tiode tha ue tonceoevt is increased by rolatinie*ic electron effects
0,id by 0 colot on of electrons with energies less then the full
unitae eruns ts gap. IS Kefs

P rinnin Saywor do Ion Ben Usie•ration: Magnetically Onsuleted Diode;
REclc Tonda: Ion Curret Electron Current
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(POWER CONDITIONING) (SWITCHES, CLOSING)
(Peeking Gaps) (Gas Gaps., Optical)

LOW-VOLTAGE SPARK PEAKER TRIGGERING OF A PRESSURIZED SPARK GAP BY A LASER BEAM
O.S. Roletov end V.A. Pan gohev C. ev Si ra
no"ee.. Hate Unverity oe USSR tzerland
Instrusents And Exaerieent.1 Techniques, No. 5. pp 671-679 (OS/19b9). Journal Of Physics 0; British Journal Of Applied Physics, Vol. 1. pp
Tress. Prom: Prib.ry i Tekhnika Eksperiaenta 3, 130-133 (May-June 1969) 1711-1719 lil/l9N6).

A operk peeker for shaning pulses of approiataly 1 kV is A delay line wan discharged into a terminating resistor by a sparkdescribed and the results Of a test of its performance are gap of coaxial design. The spsrk gap was triggered by a focussed
considered. The spark peeker operates periodically and shapes pulses leser bern, introduced along the axis; a 9-switched ruby laser ginin.
with a rise Nice of U.S *or- 0.1 ns*c and a triggering-time pulses of 20 ns duration and up to SC oMW powe was used. The range a.Instability of 5.15-9.2 n5ec. 7 Refs. operation of the gap. formative ties of the breakdown end jitter were

Primary Keywords Spark Gap; Peeking Gap; 1 kV Voltage; Subnanosecond investigated for different gases at pressuren abone atmospheric, gap
Rise Tiee; Air Gap widths of 4-lI - and nolteges of up to 120 kv. Mixtures of argon and

COPYRIGHT: 1969 PLENUM PRESS. REPRINTED WITH PERMISSION nitrogen were found to have pertain advantages, such as a low
threshold for ionization by the laser beam, sufficiont dielectric
strength I. v aluas of the forme.ine-tne jitter and chemical

5106 inertness. Fo.mative times of down to about 1 ns and jitters below I
CSAITCHRS. CLOSING) no were found The laser power can be relatively 1o (I.S-5 MWJ). An
(Vacuum Gaps. Electrical) ecplanation for the breakdown mechnism is proposed. 5 Refs.

MULTICHANHEL VACUUM SPARK GAP Primary Keywords- Ruby Laser; Coavial Spark Gay; Jitter Measuremnt;
A.!. Babarltskli, S.A. Demidoc, S.D. Panchenko and V.V. Prolov Delay Measurement; High Gap Pressure; Breakdown
Institute Of Atomic Physics, Moscow, USSR Mechani s
Instruimento And Eaperimental TechnIguem, No. .3 pp 718-720 OS/1969). COPYRIGHT: 196s INSTITUTE OF PHYSICS, REPRINTED WITH PERMISSION
Tras. Prom: Pribory i Tekhnka Eksperienta 3. 167-169 (Hay-June 1969

A two-electrode vacuum spark gap having the configuration of a
slot in a dielectric with three fIrings distributed along the 5150
electrodes ie studied with a high-speed electron-ootical camera. t G TR A
is shown tht over the wde voltage range of 10-0 N ll thrETATO)current channels develop simultaneously, which reduces inductanne to (toltooe)
currnit han RleAy.A PRECISION MEGOHM RATIO UNIT FOR HIGH VOLTAGE MEASUREMENTS
a minimum. 6 Refs. J.H. Harris

Prieary Reywords: Te Cnl Opation;Psmau T Caifornia nstitute of Technnlogy., Paadena. CA
Jitter;T:Ho9dffVo ltageReprodu I i ty Review Of Scientific Instruents, Vol. 25. No. 8 pp 409-41 (08/19S2).ICOPYRIGHT: 1969 PLEKuM PRESS. REPRINTD WITH PERMIS510H A precision megohm ratio unit consisting of 100 resistance units

wound of manganin wire is described. Stability of the order of a few
3119 parts per million is achieved through careful construction.
,(SITCHES, CLOSING) Variations due to temperatore changes are reduced by operating the(SIT Gap., ElectrL cl) rosistor in a circulating oil bath maitined atra tmperature of 35

IaGas Elcrcl - T G AdeoC. where the temperature coefficient of the resistor is
.EW HIGH-VOLTAE TRIGGERED SPARE GAP essentially zero. The resistor is capable of continuous operation at

UniT oty h potential of S kV and intermittent operation to 25 kV. A general
irit yo ' aec . I 97-99 (01/1964 method is also reviewed for setting up accurate resistance ratios by

Tsh Jiotron OApe d 1 97-99 ga4oi conaring two groups of resisters in appropriate series and parallel
Tht igar tye of spark i p ar c rrengamonts. Employing this method and using the units of the

Into a ine icea in which a trgge spark is Produced near a describad megohm ratio unit, high ratio. consistently accurate to
heated filament a the sRkisg surface of one r one pvrt per million, have been set up. A Refe.
breakdown volteee ef tie gap, when triggered, is considerably lower Primary Keywords: DC Voltage Measurement; Modular Construction; High
than the corresponding breakdown voltege for the two constituent gapsesp.to PId- tha P Bydji~tiii OPYIGH: !~lyf ,so.Precisiionj "odium Voltage
eeparataly. pravided Ahe applied ial.age ie negatipa. Oe adjusting COPYRIGHT: 1952 AMERICAH INSTITUTE OF PHYSICS, REPRINTED WITH
the wire teoeture the range of noltage ovor which satisfactory PERM SSZO0
triggering occurs can be controlled, without the need to adjust the
sap spacing. N Refs.

Priaary Keywords: Trigstren Gap; Het-wira Trigger; Combination; 5161
PoLarity Effects; Wide Voltage Range A C M T

COPYRIGHT: 1964 THE INSTITUTE OF PHYSICS, REPRINTED WITH PERMISSION (Generation)

ANALYSIS OF TRAHNSMISSION-LIMNE ACCELERATOR CONCEPTS
I.K. Temperly and .. Rocleshall

SIZ Army Amanent Research and Dseelopmant Command. Aberdeen Proving Ground,
(REAKDOWN STUDIESi SWITCHES. CLOSING) MD 21005
lElectrodee; Gas Gaps, Materials) Finol ropt. Nov 76Sap 77 No. ARBRL-TR-02067. S8p (S/197R).

SURVEY Of EFFECT Of SURFACE PROPERTIES ON ANODE EROSION Ansbility: 8D-6056 364/3STN.$. esetNTIS

A:rom Research Labs. Wright-Patterson AF, OH Anpresented of charod transission-lin e
ARL-kR-RNA9. 2 1p 9tRI9A8). 1 1 use in hlgh-curr nt accelerators. Rasic drawbacks

Availability: AD- 71 S03 1 th, ti, radi:!-pola- ne n dentified, Th. concept

NTIS of using asynmetric pairs of travsmmnsion lines of various geometries
Anode erosion is a serious problem in high power electric arcs and is introduced. Conditions for mapimum efficiency end eaeimwm energy

ppqears Va be due prlaIrily to intense local heating. Three means transfer to the bean ed ar, derived for ideal constant-itbedance

are considered for mlieration! i.proved heat transfer free the limes. It is shown that, in the lossless-line apiooimatmon.
anode sct. breedening of the anode spot (decreased power density), esynmecric line-pair configurations e.ist with which both a high
end reduceon of t tt h anode power dissipation. Low work function ecuelsrating voltage per stage and nominal unit efficiency can be
'patches' way create preferred arc attachment points. Surface avhieved. A recirculating acceleator is described. in which
co ssition. structura, and preparation can have ma3or influence, and odnantaga is tabei of a repetitive voltage waveform present in the
means are discussed for tailoring anode surface properties. CAuthorl transmissIon-line cacitias to repeatedly accelerate a current mulse

Primary Keyword: Gas Discharges.AnovenElectron Tubes); uh in recirculated through the accelerator. Eopresions for the
AnodesElectron Tubsl EroI:,n; Electric Arcs; Heet e rncircut outut vltuge, accelerating coitage per stage. and
ansf Surfave Properties; Work Functions; sfficmencv vf enn~gy transfer to the beam are darined Nor this caneAdsorption else It is shown that, with proper choice of parameters this type

of design again effords the possibility of one unit efficiency
for energy transfer t.he beo. (Author)

S1tS Primary Keruord: Electron Accelerators; Transaissiom Lines; Electron
(DIAGNOSTICS AND INSTRUMENTATION) fer, Pulses; Energy Transfer; High Power; Voltage;
(6-field) Tfnicioncy Rocirculatio; Physics Laboratories;
AN AUTOMATIC ELECTRIC FIELD P9ASURINO EQUIPMENT OF VERY HIGH RESOLU'i1O Army Rcsonrch Laboratorie,

AND I1S APPLICATION FOR THE STUDY OF ACOUSTOELECTRIC PNRNOM iA Savondary Keyuord: Aurora Facility; NTISDOXA
T. Zold
McGill University, Montreal. Canada
The Review Of Scientific Instrumons, Vol. 44, No. 4. pP 608-414

(64/1973) 3161
An electric field eeasnring esuipment with a capacitive probe of PULSE GENERATORS)

Smicnron re solution was conruvted using only ordinary eoterilm )Cooacitine)
end techni ues. The operation of Sum equipment wan completely I F OPTICAL SPARK CHAMBERS AND PULSE GENERATORS FOR THEIR SUPPLING
automatin and the electric field profiles were recordad continuously AF. Grushis, A. Egoro. L.K Lytkin AP. Pisar., and V.F. Pisares
by an v-y recorder. The duration of one measurement. cons ing Joint Inst. for Hu.lear Research, Dubna (USSR).
typically of th recording of about SO profiles and of the sample ;I1/197k1.
current vs time diagram. in N m. long samples, we .pproisatoly S A iabilbity: JNR-R-13-97N5
mn. The usefulness of this eQuipent has been proven through its use NTIS
for the obser-ation of a large number of new electric field domain The construction is described and naln operating charecterlstlcs
foreations in Photoponducting IdS samples. The detailed description are oresented for big optical spark chambers with the gap ef I c..
of these observations will be reported elseharn. IN Rein, used in purticle beans from acelerators. The working substance on

Primary Keywords: Capacitie Probe; 0 Micron Ra.vlution; cosign tii pati of carticles in the chambers is small and the chebers are
Conniderationn; Opeation Consideratinn uf h ch shcuor efficienvy. The characteristics of high-noltegs pulse

COPYRIGHT: 1973 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH generotors. feeding these chambers, ore presented. (Atmindea
PERMISSIGN ,oto cv :)SPTNVT

P rimar y ,ords" High-voltege Pulse Generators; Spark Chambers;
Aluminium; lesign; Diagrams; Efficiency; Electrodee;

5154 Fabrication Foils; Spark GaPs; Specifications
(ENERGY STORAGE, INDUCTIVE; ELECTROMAGNETIC FIEL GENERATION; SWITCHES. toccndory Kovunrds: ERIA/AI4014; NTISIIS Microfiche Only
OPENING) Dstrmbut Ronetrit .: S. SALES ONLY.

(Systems; Magnotic; Superconductive)
HIGH MAGNETIC FIELD PRODUCTION Y ELECTROMAGNETIC ENERGY STORAGE IN A

SUPERCONDUCTING COIl
A. 1ailei Cl). A. Fortini (1). 1, N.issier 1 2) erd Pt taupede o2r
Il) Unlereite de Car. Con. Pranco
(2) Fculte Des Sciences 0ra. v:Orsay. France
Review Of Scientific Instruments. Vol. PS. Nc, 10. op 1464-1.L

IIR/1'97).
A new ethod to produce high pulsed magnetic fields has been

developed. Capacitors gsne.l. used for the storae of ene-gy have
been replaced by a suoercvndurtiiig voil uhich reonran lass smars aid

lower oesrating cost. ha nioive for the different eLemerts ye timsetup is discussed. A o e vrn nodal an prodced a field of 20t..I.. with - ties €ctineiit .1 is .. '€.

Primary Key.ords Magnet-c Field Geoeration; Induii u Energy Stnre;
SupoercouJuctdve CO.. S-cory:i ving/mOnnyl O7png
S iitc . psig Cvsmi: c-n. ... u tioe rF, ry

COPYRIGHT: 1973 AM P!C
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(DIASGNOSTICS AND INSTRUMENTATION) (PARTCLE DEANS, ELECTRON)
(VoltSge) (Generation)
CALOSRATION OP NOON-VOLTAGE PULSE MEASUREMENT SYSTEMS SASED OH THE KERR .INESTIGATION OF A HIH VOLTAGE HOLLOW CATHODE ELECTRON SEAM SOURCE

EFFECT .1. Hansen

E.J.M.M Hebier Rises Hotionl Lab., Roskilde (Denmark).
Sandie Labs. Albuuerqu, HM 87115 (0/1977).
Fv.1I root. Jul 7S-Oct 77 No. NBSIR-77-1317. 3Mp (09/1977). Availability: R1SO-759AviailobAlitv b Pi-274 333/457 NTIS

NTIS An investigoation Is presented of the possibility of developing an

b Nigh voltage pulse meesurements have been performeed using systems electron accelerator comprising several radiation units with a:aedgen the alectrooptic Karr affect for a number of years. Those r*Iatively low power per unit, and without the many elements such as
systems peroit stete-of-the-ert essureente (uncertenties ecceleretor tube. focusing end scanning systes. A study was desired

ero' altly =1ua to r - I ).6Becauseth. pr'cisio.n othe of an electron gun operated at 200 kV rased on the cold,meesure ent can be significantly better then the occurecy, en hollow-cathode principle, where problems concentrated on the design

investigtion of techniques to ieprove the colibretion of the system of on electrode configuration that could withstond the high voltage
wo undertaken. The investigation focused on two ereas. One wo the et pressure where a plasmi could be generated too. Studies
ecperieental detereintion of correction factors which would account concentrated on the high voltage breakdowan criterion in the pressure
for differences in environmental factors between the calibration of range to eop -s to 10 sop -2 torr end on the Plosma foroetion in othe eyste end its use. These ecesurenents yielded accurate low pressure gos diochrge. Controlled beams with energies up to 130
corrections for verietions in teepereture end quantitetine evidence key were generated in nitrogen et o pressure of 2 x 10 eoxp -3 tor
of the magnitude of the wevelenoth dependence of e Kerr systee's with 5 boom current of about I mA in a continuous operation. The highresponse. The second was further study into the feesibility of voltage was limited by the existing power supply in the laboratory;
celibreting the Kerr systee at e number of discrete frequencies and however, a decision was taken not to purchase a power Supply that
using this celibretion for pulse seesurement. could hove delivered the required voltege. (Atomindox citationPrierr Keywords: Kerr Cells; Eloctric l Meesurement; Pulsation; High !8:)43720

Voltage; CoIbrating; Kerr Electroopticel Effect; Primary Keywords: Electron Sources; Breekdown; Cold Cathode Tubes;
Nitrobenzenes; Specs Charge Electric Potentiel; Electron Beans; Electron Guns;

Secondary geywords, ATISCOIMNS Fesibility Studies; Glow Dicherges; Hollow

Cethodes; Kev Range 10-100; Medium Vacuum; Poschen
Law; PIsee InstabilitySIT Secondery Keywords: ERDA/t30100; Denmark; NTISIIS

(REAEDOWH STUDIES) Distribution Restriction: AVAILABLE IN MICROFICHE ONLY. U.S. SALES
(Euploding Wires) ONLY.
POSTULATION O1 THE ARC BESTRIKE MECHANISMS FOR EXPLODING WIRES AND TUBES
D.Y. Chein. W.J. Loubsky end V.0. Fousekis
University of Sate Clore, Sonte Clore, CA 95653 5180
The Physics Of Fluids. Vol. 14, No. 11. p 2328-2136 ClI/1971). (BREAKDOWN STUDIES)

The sony facets if exploding wire restrikes ore studied. They ore (Liquid, Electricol)
reletd to the cylindrcol shock ,wve hich pumps down the density of INVESTIGATIONS ON BREAKDOWN EVENTS IN LIQUID NITROOEN AT HIGH VOLTAGES
the center region of o line energy source or around the surfoce of 0. Pejer
the heoted wire continuously to a lower density. When the density of Technioche Univ. Brunswick (West Germany)). Fekultoet fuer Maschinveny region ie pueped down to lower then PFschsos electric breakdown und Elektrotechnik.
criterie, restrike occurs. The cylindrical shocks occurring in (06/19751.
eploding wires ore, in generel divided into two types. In the first Availability: NP-22172
type the shock is genereted by we eaplosinon end in the second type NTIS
the shock is generoted by the hoot conduction of the wire to the The breakdown of liquid nitrogen wos nvestigeted using dc
surrounding ge. ApIlcetion of this eechenise to eploding tubes ispulse voltages up to 200 kV. The electrode orrongesent aoned
will eneble us to crests crc chnnels in rbitrery g.seous point-to-clone electrodes with point rdii of 40 mu0 to electro.
atmospheres with controllable Pose density with the contamination with neorly homooenous fields. Electrode eteriel end surfoce
ecluded. Neutrel density shielded plem oxperi-ent.. therefore, can h into ccount. The orebreekdown events were
be conducted in o costrolloble environment. 14 Refe. studied by the charge of the electrode, the breakdown itself by

Priary Keywords: Exploding Wire; Exploding Tube; Arc Restrike; measuring the voIt'ge end the current. Some types of instoble
Cyclindricel Shock Wove prodiechorgos were detected, but no stoble ones. The i=sdiotel)Secondary Kevwords Vapor Density Celculetion; Therol .Conduction Following breokdon occurred within 20 ne. The brookdown field

COPYRIGHT: 1 R1 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH strength doponds on the gop distance s end the electrode redius
PERMISSION There is . inimum field strength due to the ratio of sir 2 5 to

At o gap distonce of I em breakdown voltages of 0 kV were measured
at 0c and dc under atnospheric pressure (homogeneous field). This

5170 velue is influenced by the surfoce roughness and the heat flux into
4PARTICLE BEAMS. ION; PARTICLE REAM3, NEUTRAL) L sub 2 . Electrode meterial is only of little influence. Boed on(Oenerotion; oeneretion) these measurements some aspects of a breakdown mechanism ere pointed

D:DIGN PHILOSOPHY AND USE IF HIGH VOLTAGE POWER SYSTEMS FOR out : electrons, generated by field emission. mi cause microbubbling
MULTI-MEGAWATT ION SEAM ACCELERATORS in front of microtips on the surf*ce. The sicrobubbls so y be thea.C. Serber. A.Y. Ironereen, R.E. Hill. C. Loring end H.S. Ponts starting noint for ionization processes end velenches, leoding to e

OGe Ridge National Lob. Oak Ridge, TN 37830 brekdown channel. The channel build up is similr to the streoser
Availability: CONF-771829-6S end leader mechanism, observed in long air gaps. (ERA citation

NTIS 03!0 0313)
The requiremente for a neutrel be high voltage power system are Primary Keywords: Cryogenic Cables; Nitrogen; Breakdown; Cryogenic

derived fro the cherecterietics of the ion source. Hioh voltage Fluids; Dote; Dielectric Meteriols; Ehn Ac Systems;
system component chrocteriestic requirements end choices ore Ehv Dc Systems; Ferforeonce Testingdescribed . (ERA citeton RS:H1A2760 Secondary Keyuords: ERDA/2 3UO; ERDAit2021; west Germany; DielectricPrimry Eeysrde: Neutral Seas Sources; Power Supplies; Seen Injection Breakdown; Liquid Nitrogen; High Voltage; NTISDEE

Neeting; Design; Ion Sources; Plesa Me ting; Distribution Restriction: U.S. Sales Only.
Recesend"etions; Specificetions
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5077 MT rg )LIMITING CONDITIONS IN A FERRORESOHANT TRIGGER CIRCUIT
NIGH-VOLTAGE TEST STAND AT LIVERMORE J.G. SKALHIK

ME. Smith Yule Utniv New Honey Cony Dunhos Lob
Leurence Livereere Lob. L ivermore, CA 94550 (l/InS5).

O. CGRF-77029-75. 70 (1 /1977). Availobility 0O-079 81/2ST
Availability: UCRL-79A14 OTIS

NTIS No abstract aveiloble.
This "eper describ e the prest design end future cepebility of Primer Koywords: Trigger Circuits; Circuits; Methemotical Analysis

the high-voltege test stend for neutrel-bece sources 00 Leurence ISeondary Kywords: NTISDOD..
Livermore Leboretory. The stend's issediete use will be for testing Distribution Restriction: DISTRIBUTION LIMITATION NOW REMOVED. NOTE:the fuli-cele sources (ISO kV, OS A) for the Tote-ok Fusion Test ONLY 3MM MICROFILM IS AVAILABLE. NO
Reector. It will then be used to test sorts of the sustolning source MICRIFICHE.
system (so NV. BS A) beisg designed for the Maegnetic Fusion Test
Pocility. Feoino" that will be on intensive effort to develop bess
of up to 20; kV et 2O A by acceleroting negative Ions. The design of SI4
the test stend feetures S-MVA power supply feeding c vecuwe tetrode OFTOCOLLY COUPLED HIGH VOLTAGE ISOLATION AMPLIFIER
thet is used ls e suotch end regulator. The 500-kW er. supply and the JW. Peorce
IS-tk filoment sueply for the neutrel-beam source ore bottery ot Ridge Notionol Lob. Oak Ridge. TN 37830
Cowered, thus elleinating ens or two costly isoltion tronsforeer. (02/1978).(ERA citetion *3:01k2771

Prisary EeyIaorde: Netrel soom Sources; Test Pecilities; Design; Avuilebility: IRNL/TM-6207
t, "tsuppies;TIS

Electronic Circuits; Performonce oe upis NTS
TftroDeice A common end persistent problem in .odern instrumentetion Is the
en R DyUZS obsereton a^,, r-cording of smell signl weveforos tht ore removed

Secon~dary Kayymrde: ERDA,76020f; NTISDE round by very high voltages. EoePles of this re the

instrumentation of neutral particle inectors used in controlled
thermonuclear resecrch end the construction of so'etr breaks for eir
core torc.del dev:ces. To overcome this problem a very high volteg
inoletic, eaplif er was designed. OH employs analog-to-digitol

convers ion uth ceri1 dote transmission on e fiber optic cable. (ERAtoun 1.(

Frinery eywords; Measuring Instrusents; Neutrel Bees Sources;
Amplifiers; Analogto-Aigitel Converters;
Construction; Design; Neutral Atom Beo Injection;
Thermonuclear Reoctors

Secnndo-y tevuord. ERDAi700;29; ERDA70020S; Isoletion; High Voltege;
Fibar Optics Trorseissivy Lines; HTISDE
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POSSIBILITY OF USING MAGNETIC PULSE GENERATORS IN LINEAR INDUCTION (Pulse Transformers)
ACCEL ERATORS PULSE TRANSFORMER DESIGN STUDY

E.G. Khar'yuzov and V.A. Shvets N Aslin
Joint Inst. for Nuclear Research. Dubna (USSR). Physic Onternetioal Co. Sen LeLndro, CA 9k577
(01/176. Final rept. Dec 75-H., 77 No. PIR-197, 79p (21/1977).
Availability: JIOR-9-9S23 Avalability: AD-A047 499/9ST

NTIS NTIS
Results of an experimental study of pulse eagoetic generators for This final report describes the design. development of febrication

the LOU-IS pulsed linear acceleretor are given. Ohs Pulse cagnetic techniques, fabrication, and tenting of two uniform field, air core

generator in essentially a forcing line including capacitors and pulse transformers. The described trensforner design eInielis the

r o- ore cho es. T ug type , of ge er tor s re d scribed: generators volu e of dielectr c materia.e ahich pr ovdes turn-to-turn

of the first type are energized fran en cc source and have no insulation, reduces stray series inductance, end thus ipres the

controlled Switches, while those Of the second tyPe arc energiaed transformer h.h frequency response in conparison to conventional

from a do source end contain ontrolled suitches. Advantages of pulse transformers. The described pulse trnsfoeers are intended for

generators of the second type are shown. Circuits• of geerators of revetitioc pulse oceratian with output voltages of about ZOO At into
the second type for OR and ON k are given. Doperiments aimed at motchod resistive loads. Output pulse width and risetimes are about

producing a nanosecond front In generator pulses Indicate that in the 10 miorosec and 1 nicrosec (10 to 90 percent) respectively. (Author)
case of high-suality pernalloy or permendur being used as the Primary Kywords: Pulse Transforosrs; Solenoids; Electric Coils;
saterial of the choke cores, a pulse with a front of DO to AU vs at Fabricevion; Onductenoe; Frequency Response;

an amplitude of cc to 100 A can be obtained. To provide the front of Diclsctrics; Pulse Trains; Electric Fields;
less than SO eve - eap & 5, In the lest two stages use should be cede Insultion; Lightweight
of los-inductance capacitors with en intrinsic inductance of no more Secondary Keyciords; Air Cores; Dielectric Constant; NTISDOA
the a few ty. is1 results of the study show that pulse agnetic
gemerators noerate stably with a load of 500 to 1.000 Ohm. At this
load the currect front is S ont A n. Atomindox ctation B9:tiAnth)

rma-y KeywPrds: k..eleratars; Hirh-voltage Pulse Generators; C192
Capacitors; Diagrams; Electric Coils; Frequency PAETICLE BEAMS. ELECTRON)
Dapendence; Induction; Foerrsenca; FermalLoy; Pulse (Oner.ton.
Rise Tine; Pulse Shapers; Rel-ibility; RIB FOCUSING ON A NIGH-VOLTAGE DIODE
Soecifications; Thyristors IFP. AFonin, M.V. Eabylin and B.. Roan

Secondary Keywords: EPTVATUIOI0; USEN; HTISINIS GKAE Atonic Energy Institute. Moscow. USSR
D~stribution Restrction: AOAILABLE IN MICEOFICNE ONLY. U.S. SALES (02/19e),

UNT - S Availability: 5AND-7H-trC

NTISPoperisental data on the focusing of an Intenosaetatiiet.c

electron beam an the ''Anga-I'' arid *"Kaiser-I'' acceleratorN era1 t6 reprted. Trio use f these accelerators to i ute conditions i a
(PARTICLE BEAMS. NEUTRAL) corolled tneroonuclear reactor with inertial plesna confinement is

(Geveration)A dicussed- (ERA citation IT:13591irVCSEOO AND FUTURE TECHNOLOGY OP NIN VOLTAGE SYSTEMS FOR NEUTRAL BEAM Primary Keywords. Acceleratorn; Theroonuclear Reactors; Electron

INJECTIONS Booms; Focusing; Foil s; Heating; Plane.. Confinecent;
W.R. Rater and DB. Hopkins tolativistic Rango
Laurence Berkeley LabS erkeley CA Secondary teywerds ERDA/ti1210; ERDA/TO2108; Translations; USSR;
No, CuNFt712-I , 6p A01/197B). Ni SUET

Nvailability: LBOAI6 Distribution Restriction: TRANSLATION BY P. NEWIMAN OF ISSLEDOVANIE
NTIS FUKUSIROVKI REP V VYSOKOVOL'THOM DIODE.

This paper preseots: (1) A brief review of A-i6ting neutral bean

(NB) pcuer supply technology for operating up to epproxinately 200
bV. AS A; (2) Possibilitie, for using eaisting systacs for t9)
ne1t-generetion NH sources, and associated problems; bi) A suitry of -EFETITOVE SERIES ITENRUPTER I
the features of present systems which coctribute to a high degree of R.F. Crinti. H.P. Simon and DSV. Turnquist

coooleoity end/or cost; It) A pla end proposal for ainmmizing cant EGIC Inc. Salen, MA 11971
and coslecity of future systems operating up to approvimately II0 Ictaric rent. riv. T. 1 Oct 77-11 Jan TA (0A/IGTH).
AN; IS) A few comments pertaining to special problems associated with Onailobility. A0-A055 V99/TST
operating in the 300 to IIO-kV range; and (Al A listing of some NTIS
specific tent areas which we believe should receive early R and 0 The interruption characteristics have been established for sic

effort. (ERA citation 03:052*15) developmental 'plenna chute' interrupters, five rated-at 15 At andPrisary Ceywords: Neutral Doan Su.rceu; ('cr Supplies; Cost. Resecrc one rated at SO A. Siv-hucdred I-ore interruptiono at E At have

Programs; Reviews; ihenvvnuclear Reactors brai achieved with a nagnetic field energy of less than H joules. The
Secondary Keyuwords: ERIA/7002II; ERDA/7UITOS; Neutral Atosic Bees ncot efficient icteractico channel geometry has been found to be on.

Injection; NTISO( uhich ccntains butt a 'chuted' sureace against which the discharge is

oagmetically dr'uon, end en unchuted (smooth) surface located behind

th drino dinchorgo, the presence of which latter surface mnnmicesAvalabthe ncailability of plasma to sustIn the discharge. TypicaI

ItMHpRiY CONVERSION. MECHANICAL) interaction colwnn drops hanse been fcund to be 511 to N6ll volta per
(Charging Circuits) nectiac 021 to 2A volts/cm) at reasonable tube pressures with no eons

TUSH CHAis INO OP NAPOPARAD CAPACITORS TO TENS OF KILOVOLTS FRO THE than three (and possibly two) sections being adequate for the

SHOCK DEPOL:HO OF POT FERROELECTRIC CERAMICS ouoet'on of tubes rated at SI At. Holdcff-section voltage drops of
W.J.H.W.H. Mock ebnut 120 colto taco bean observed for holdoff sections capable of
Naval Surface Weapons Center. Dahlgren. VA Z24tO withstandig 0 At. A total tube drop of All colts has been observed
Final rapt. No. NSWC/DL-TR-IHOA. 

T
bp It/I9TH). at the OS At, 10,5 A level. Linear entrepoletion of exstine dt to

Availability: AD-AUSH AC./SOT the 30 At, O00 A level shows that -eliebe interruption ahould be
NTIS actionable with a nauvatic field ei.rgy of the order of II toles for

Gas gun enalct teohsiguem have been used to pulse charge nacofaraed ac iritrructer having a total ubo dmro f about 1000 colts, or 2.*5
capacitors froc the shack depaling of PZT Sb/tb and POT 9S/S of the system', toVroting noltage. (suther)

farroslectric ceramics. The POT eateniel swoe edepoled in Ohs norsa P rioiry Keords: Intorructers; Thyratrans; Switching Circuits;
mode. Pulse powers Of hundreds of kilowatts were produced in a few Flasnoi(Physics); Moonetic Fields; Des Discharges;
microsecondo. The POT Sb/Nt cateriel was inpacted in the stress range Trigger Circuits; Electric Discharges; F'otectice
froe v.A to 11.8 GPo. A manimum Iced uoltege af 55 At was praducaer inc avamnt; Energy; Pulse teneretors
7.9 GPo. Shock-induced electrical breakdnun in the PUT reteriel Sacvvdary Kenanos- Hydrogen Thyratrons; NTISOODTA
occurred at 01.8 OPa. Oh. PUT OS/S materrel wan iepactsd at I N uniT
2.9 OP. stress levels. A vacivus Iced cv o~ao of 01 kV was oroduced
at the higher stress. lAuthor) 5195

Primary Keyw*ords: Pulse Generators; Shock waves; Ferroelectric (RReAkOWN TTUIlES)
Crystal, Oreakfo-lElsctroa;c "un~rn d0 (C-vn. (-bean)
Dielectric fPookticn. 'igh Enercy g ' Voltage SMALL SCALE DIfCHAROE STUDIES

Eleri~cal Lead,; Zirco-atos; litoncoan t ncni. .V. Jsob ann J.A. Manganoa
Secondary Kayunrdo: Cucacitor Changers; NTilSIODt vr Eueratr Resoarch Lab, Inc. Everett, MA 021*9
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p~~r.?tingti~ktTh doninect-kj::Q fanaid andAliti

(PULSE GENERATORS) qh oiatfom~e n uonchiog processes inl 5-beac pumped
(Cap ci tor anks) Ar

0
' nd KrF 0h -s re discussed. The e c ileocb ire produced by

PULSE MODULATOR FUR AN EUPENIMENTA, ELECTRON GUN . rroyiaiing Ar/f2 arid Ar/Kr/iF2 miatures with a 5 A/cd., 150 Act
P*S. Antsapo I.M. MatoCs end V.A. Shoots a-baa,. A steady state analysin is valid since the reaction times are
Joint Inst. for Nucler Researci, Dubnc (USR). she rmoprd to the e0 ns tn beam use ingth. The quenching of
IHI/19T5(. irFO by FT and Ar has been measured by analyzing the ArFO

Aviilability: JHR-11-9277 fluorescene s a (unction of the F2 and Ar partal pressures. We
NTIS hva also nnsured the displaconent of the Ar in Ar& by Kr to fore

The constructi on features are described and the cain diagram is KrFo. The dominanteiiecncbing processes of KrPN were identified and
presented for a pulse coduletor with on output cower we to ISO oW, (rr a' feenonst ont. core nieosured. The ArFO and KrPO are formed from
eotentiel of AD by. end pulse current of 2500 A. A ceatatine Oh0 chic ustatan uitn high efficiency. Interception of the precursers
energy acumulator with particle discharge and output pulse ine a ne ligible by oosing the eaaerimcntal conditions
transformer are used in the eodulutr. An edvantoge nf the moduloto- pooorly Tiisoumnchina " KrFO n Ar end Kr is mainly a three body

is the ebsence of high-enor Sc form-ing l~noS Ti-
0 
modeletynr consisin crocons ravitinae in thy formation of Er2Fu. The emission from KraFa

f t h r e e nm s i n u U it s : a h i' rto r s o r u p d ci , 0 0. y r t r von a s c s r ned n a b r o a d b n d c e n t r e d t . . ian . e h a v e v e i f i d
s u b - o d ul t a , n d m o d u l a io - I t h iao l o t u b e s T h e r e s a s o a ' l h c >t 2 F a s r o vu c d s u s q u e v t t o t h e K r f f o r m a t i o n b y
series of charging devicon, a uater-coolisg system, and a system .. r. r wnhiacashr saturation efperiment.

lOChlno, control, ands gne I units, rho em faature ,f the nadulor Orison. Faccoids: Ultraviolet Lasers; Gas Lasers; Rare Oases;
is the absence of a cc,-cta..) ententiel an She screening grids of tha Flunnides; Argon Lasers; Electron Seams; Erypton;
codjaEtor tubes; the PmdJatcr tubes are started wt smultavevusly Gas Diseharges; High Voltege; FLuorescence; uenching

through two grids---t ho control end the screen- The tubes are ecod Ticnindery Kuvuords: Krvpton Fluoride Lasers; Argon Fluoride Lasers;
by water forced fine the waten-d~stilltlcn or-:) with N.S atm Electrical Lasers, Reaction Kinetics; NTISODA
preonuna. Ohs modulator has operattd derandetly for A years end has
snows highly constant par~ane nso* the cutout pulse aid riabtlity
in onenotio7. (Ato'ne. ototion 09rIUTI..
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SPARK GAP ONERPRESSURES IN THE TRANSFER CAPACITOR DEVICE (DIAGNOSTICS AND INSTRUMENTATIOH)
L.C Bwrkherdt and R.. Dike (VoltagS)
Los Les National Labs. Los Aleos. NM 87595 USE OF A CORONA IN THE NEEDLE-PLAME SYSTEM AS A HIGH-VOLTAGE DIVIDER
No. CONF-771029-2. Ap (Ol/1977). h hk
Availability: LA-UR-77-2417 L.V. Smirnov, V.0. Mikhalov and R.S. Chso

NTIS GKAE Atomic Energy Institute, Moscou, USSR
A des:gnr of spark gaps its often faced with two gas pressure Sl/1975).

problenn. one static and one dynamic. The former is easy to obtain Availability: NIEFA-D-026
data on which to base irtellisent design soscifications about the NTIS
latter, lens is known. It is the total internal pressure environment Ssme characteristics are Investigted of a serene discharge in a
wenhave attempted to measure, in an n-tie-reolved way, in order to needle-surface system with a view to wtilizing cerosa-dishlayinn gape

ve the designer some rationale in designing gaps of this category, as elements of a high-voltage divider. Esculta are cited for
massure ocerpressurem of approvimately 93) PSI in e 13 cubic inch preliminary trials of a "corona divider'' model. A cOmparative

cp yening currents of a pro imately 200 kA. (ERA citation I:02 7011 assessment is lso given with regard to divider efficiency.

Primary Keyworos: Power SupPlies; Spark Gaps; Breakdown; Capacitors; lAtonindav citation tdeefc7n

Eletrodes: Failures: Mediu Pressure; Switches; Primary Keyords Elentrostatic Accelerators; Breakdown; Comparative
S ndy Ky d Thrmouclar Device, Evalations; Corona DichaOrges; Efficiency; Electric

o R2A/71023; NTISSE Potential; Medium Pressure; Nitrogen; Pressure
Dependence

Secondary Keywords ERDA '430200; USSR; NTISINIS
7 ECODTDistribution Restriction AVAILABLE IN MICROFICHE ONLY. U.S. SALES
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STREAMER CHAMBER POWER SUPPLY IN THE BASE OF A 50OKV PULSE TRANSFORMER 5204
A.. Grishtovich, D. Pope. K. Rywoer. K. Trywchler and 0. Peter (PARTICLE BEAMS, ELECTRON; SWITCHES, CLOSING; ENERGY STORAGE,
Joint Inst. for Nuclear Research. Dubne (USSR), COPACITIVE)
Availability: JIN0-R-13-9306 (Reviews; Reviews; Mar, Generatornl

NTIS LASER-FUSION Ano tLCZTtOii-OEAM-FUSION PROGRESS REPORT JULY-DECEMBER 1974
Theory and constructional layout of a pwlse transformer is given Sandia Labs. Albuovornue, Nv 07115

by which it is possible to drive a large Bluolein-line as a Sandia Report No. SAN075-0262 A06/1975).
high-voltage pulse generator for a streamer chaober. The transformer Availability: SAND75-0262
is capable of generating voltage pulses with en amplitude of 501 kf NTIS
at a load of L0A pP. The rise time of the Pulse is 300 nsec. The This report provides an overview of the research conducted at
stdtility of the pulse amplitude in the streamer chamber is v-i.S Sandia Laboratories in July-ecerbar 1974. The laser fusion program
end the jitter the he pulse delay time is +- I noec. lktominds, is discussed with most attention placed on lesing action in the

citation 08: 18990) 
Innng medi cs nd target interaction . The repor t on electron b e .

Primary Kyords: ih-voltge Pulse Generators; Streamer Spark 
fsion is characterized by sections on energy storage, sitching.

Chambers; Diagrams; Pressure Dependence. Pulse transmsson lines, and diode construcion. 
heortical ork on

Shapers; Specifications; Turen; Traveformers target design and plans for the future are included. B Befe.
Secondary Eeywords: ERDAAIvCA; USSR: NTISIHIS Primary Keywords: E-beam; Water Switch; Oil Switch; Gas Gap; Bluelein;
Distribution Restriction: Available in microfiche only. U.S. Sales agntic Insulation; ater nsulted Trnmssion

Only. 
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Secondary Keywords: HF Laser; KrO Laser; Les.r-target Interaction
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SUPER POWER GENERATORS
TN. Martin, D.L. Johnson end O.H. Mc~aniel 0200

IlSandia Labs. Albwquermue. N 0 7115 (SWITCHES, OPENING; DIAGNOSTICS AND INSTRUMENTATION)
No. CONF-7710)S-S. AP (01/1771. (Eoplosive Fuses; Misclle.ous.
Availability: SANO-77-l)2Ac MICROWAVE DOPPLER MEASUREMENTS OF THE IONIZATION FRONT IN CYLINDRICAL

NTIS SNOCK WAVES PROM EXPLODING WINES
PROTO II. a super power generator, is Presently undergoing testing D.L. Jones and M. Oallet

at Sandia Laboratories. It has Operated with an SO me. SI vs. 35 ns. National Bureau of Standards, Boulder, CO 80312

and 21 no positive output pulse high voltage mode and achieved total Explodine Wres. fol. 2 pp. 127-19 4 (0l/I96).

current rates of rise of N x 10 sop 14 A/s. The two sided disk Strong cylindrical shock waves from exploding wires have been

accelerator concept using two diodes has achieved voltages of 1.5 MO measured by microwave Doppler techniques. The results obtained

and currents of . 5 A providing a power e oveeding A T W in the s multan ously on t o or three independent fre uencies re in very

electron beam nd A TW in the transmission lines. A new test bed good agreement nd show hat the ionicton front is ell defined.

named MITE (Magnetically Insulated Transmission Experient) wes Ths faylor-Lin similarity blast wane theory for the shock wae

designed and is now being tested. The pulse forming lines are back to Propagation io well verified over distances up to 6 or 7 cm under the
back short pulse Blueleins which use untrigoered water switching. Present conditions. Systematic results for the determination of shock
Iwtput data showing a ten vs half width power pulse peaking above one wave energy and the efficiency for shock production in air over a

terratt were obtained. MITE is a module being investigated for use range of pressures, wire diameters, end stored electrical energy are
in the Electron lees Fusion Avcelerator and will be used to test the Prsented. Relative tn optical methods used in the se problem the

effects of short pulses propagating down vacuum transmission lines. .resent techninus is mere sensitive and perhaps sore precise. It is

EA ctaton 03:00890) remarkable that nry good reflections ere still onsistently obtined

Primary K yords: Accelerators; Po wr Transmission Lines; Design; hen the shocli ach number falls b lo w 3 i v ai. rom the calculated

Electron Beass; Nigh-voltage Pulse Generators; temperature and ionization in the shock front, the expected electron
Magnetic Shielding; Mega Amp Boom Currents; density should then be negligible. This effect is probably a result
Operation; Performance Testing; Thernenuclear of the pro-ectation of the gas ahead of the shook front, cased by

Reactors 
ltravlot radiation from the ire eplosion or from the advancing

Secondary Keyw~ords: ERDAu'A)O)0; ERDA/700200; OTISID shock front itself. There is also a relatively weak precursor, for
hich recent microwace absorption measurements have indicated

electron densities of She ordor of IEII /u. cm. several cm. ahead of
the front. The god reflection at low Mch 

numbers permits one to

SPOW Show that the similarity theory is still valid until Mach number A or
(POWER CONDITIONINGI below. 9 Rofs.
(Pulse Transformers) SPrimary Keyword: Eploding Wire; Shock Nave; Low Mach Numbers;

THE THEGRY OP THE OPTIMUM TRANSMISSIOu-L1NE FULSE-TRANSFORMER ?oepar~son With Optical Technique; Pre-socitetien;
P.J. YOUNG recursor Ionization
Carnegie Mellon University. Fittnburgh FA 15213 COPYRIGHT: 1962 PtENUM PRESS
( 10/1956)I.

Availability: AD-114 /904ST
NTIS

No abstract available. lSWI'Cli$, OvINTNO)
Prisary Keywords: Transmission Lines; Transients; Determination; Theory tExplvsiva Fuses)
Secondary Keywords: Pulse Transformers; NYISDOD FOWCURSOR ELECTRONS AHEAD OF CYLINDRICAL SMOCK WAVES
Distribution Restriction: DISTRIAUTION LIMITATION NOW REMOVED. NOTE: D.L. Jones

ONLY 35MM MICROFILM IS AVAILABLE. NO Nutionvi bureau of Standards, Boulder. CI 80312
MILPOFICOK. 

T
hs rrysic" Of Fluids, Vol. .Re. 9 p 1121-1122 (O/IN16).

Mcrvwau absorption techniques are 
used o tuy the ionization

ahmui uP cylindrical shock sues produced by soploding wires. Before
S he front of the stock weves reaches She sicrowane beam, significant

IFULSE GENERATORS) ionization Oecursn iv the area. Possible eplenations are discussed.

TSystems) The tss S re done using a copper wire in air, argon, nitrogen, and
TRTIGER AND CONTROL CIBCUITS FOB OIGH-VOLTAGE GENERATORS helium. 8 Refs

K. Ondr e b aI d L.K. Lytkin 
Pr umor Key ords: Eploding ires; ilsa Radiation; Cylindrical Shock

Joint Ist. for Nuclear Research, Dubna (USSR). Lab. of Nuclear ave: Gas Pressure

Problems. COPYRIGHT: 162 tMORICAN INSTITUTE OF PHYSICS. REPRINTED WITH
101/1977). PERMISSION

Availability: J)NR-R-13-10432

NTiS
Fast trigger and control circuits have roan n .eiuod fora ysiom 5207

r up" ICv o CLOSING)of high-voltage generators used for spark chamber suylv. rio trigger lo ..
circuit has been corotructad on the basi of tp tuba 21-30 ard
semiconductor transi stors KTA03B operetivo iv a shuer regime. The ; ASKK TRIGGERED DPARE OAF USING FER OPTIC ORANMv.SIBRN

control circuit has bean constructed of icten ral pircaits of TL N.C. Hers
type. For a long tie the schene was tested on the msagr-t spark 

T
o~os loch Uninersity. Lubbock, TX 79409

spectrometer of the JNR and was found to be highly reliele .L Revert No UCo L 152.2 (t2/1 71)
(Atosindee citation 0 :3353&2) Availability: UCRL 15002

Prliary Kewords: High-voltage Pulse enerato-n; Spark Chmber. NTIS

Control Systems: Dgrams. Integrated Crcuts; 
The use of n optical fiber in a laser triggering system is

r Tdescribed. The fiber transmits a high power ruby laser pulse which

Secondary Kevwords: EL r cuits. Tss to T ig trigovrs a high voltege spark gap. The spark gap Is a gas witch on a
EoD/A0AIk UR. I C water dielectric Blumlein generator which is pulse charged by a threeDitrbuine t o L stage Marc bank. Typical operating paros.rters for the spark gap are:

2 cv 9a. 2700 Tarr pressure, Ar-N/sub 2/ gas mioture. and a charging

voltagu of 211 bV The single strand. 1 ms quartz, otical fiber is

seloctod specificaLy for high power transoission capability. Laser
pulsns of - -a e coupled into and .ransmitted by the fiber with no
1bn-pud dv-go The overall optical system transission efficiency
is 6. The iriovorico rererfnrsance Of the system is eCeflent in

thateo: tuing9 deays of less than LI ns and sbnenosscnnd jitters
are nprnurpd il Rsfn

Primar tryord,: Laser Triggering; Fiber Optic; Ruby Laser; Low Jitter
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CPARTICLE BEAMS) NANOSECOND SWITCH DEVELOPMENT(Reviews)

DEVELOPMENTS IN SANDIA LABORATORIES PARTICLE BEAM FUSION PROGRAM J.M. Proud and P. Felsenthal
G. Yonas and The Sandia Laboratories Particl Beam Fusion Group Space Ociences Inc. Waltham. MU

Sandia Labs, Albuquerque, HM 87115 TechnIcal reapt. I Jun 64-IApr AS No. 551-229-PR. lE6p (11/145).
Seveoth International Conference On Plaema Physics And Controlled Availability: AD-474 653/351

Nuclear Fusion Research (08/1978). NTIS

An overview of Work being done by the Sandia Labs particle bean A program to develop a sItch or switch technique suitable for use

fusion group Is prAsentod. Developments in the areas of light i In a stripline voltage multiplication circuit is reported. Switch

drivers end taroets specifically tailored for that type of beam are requirements include rise time and jitter of less than S nc.

described. Overall raquirments for the reactor itself are examinad. inductance In the low nenohenry range, as wtel l simplicity,

2I Refs. reliability and ease of maintenance. Tuo eaJor tasks were the domign
Current;fishPower and development of a high pressure gas switch aimed at meeting thePri mory Keywlords: High Eonergy; High Cudren;.tig Pog

Proary Keyords: Nigh Eey; High above requiremonts and the obtaining of sufficient fundamental
Secondary Keywords: Fusio Reactor; Fusion Targets breakdown data in liquid and soltd dielectrics to show their

feasibility as a nanosecond owitching medium. A comprehensive switch
literature search and the bibliography included here show that no

einit" switches meet program reguirmeents. (Author)
5233 Frinory Keywords: Pressure SwitchesElectric Switches; Dielectric
(BREAKDOWN STUDIES) Films; Dielectrics; Solids; Liquids; Pulse
(Partial Discharges) Generators; Gas Discharges; Electric Discharges;
AN INFORMATIVE METHOD FOR RECORDING PARTIAL DISCHARGES IN INSULATING ReliebiIity(Electronics); Abstracts; Halennated

MATERIALS iydrocarbons; Halocerbon Plastics; Hydrocarbons
R.. Johnson and S.J. Tibbetts Seconuery Keywords: Nanosecond Switch; StrIline Circuits; NTISDCDXD
Honeywll Carerate Research Center, Bloomington. MN 55420 DistributIon Restriction DISTRIBUTION LI MITATION NOD REMOVED.
The Review Of Scientific Instruments, Vol. 44, No. 4. p 519-520

(04/157),

A method of recording lerge numbers of partial discharge pulse 5277
graphically as a function of specimen voltage on a linear tIme bane (SWITCHES. CLOSING; SWITCHES. CLOSING)
is described The conventional method, using a Lissajous figure (Gas Oars. Flectrivul; Liquid Gaps. Electrical)
synchronized with the specimen voltage, does not show a graphic THE ADVANCSD DEVELOPMENT IF W AER TRIGATRON AND THREE-ELECTRODE SULFUR
relation between the pulse occurrence and specismn voltage, end Is HEXAFLUORIDE SWITCHES
tinited by the repetitive nature of the Lissajous figure. Esanples of T. Flsischmav end I. Smith
the discharge pulse patterns obtained with the new method arc Given Physic International Co. SAn Leandro, CA 94577
to illustrate the nersatility of the technique. The method provides Physics International RepnrS No. PIFR-Ol4 (01/1970).
useful information in the study of Partial discharge characteristics Availability: AD 707407
and causen. I Rels. NTIS

Primary Keywords: Partial Discharge; Several Discharges; Automated In this report, the performances Of a water trigatron and a field
System; Specimen Voltage Recording distortion gas gap are compared. Voltage of interest ranged from SOG

COPYRIGHT: 1973 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH kV to I Pl with 3itters of Ins or lass desirable. The gas switch is
PERMISSION an SF/sub A/ filled spark gap with both a knife edge and fine wire

used as a trigger. Since the Is tch was designed to operate In e
water filled line, the water trigetron was at first thought to

525k provide the moot promise, but subsequent tests proved that the gee
(INSULATION, MATERIAL) switch had much less delay and jitter. The design philosophy is
(Gas) analyzed for each switch with several design tips presented. A Refs.
COMPRESSED GAS INSULATION IN THE MILLION-VOLT RANGE A COMPARISON OF Primary Keywords: Water Trigatron; SF/sub 6/ Field Distortion Gap;

SF/SU 6/ WITH N/SUB 2/ AND CO/SUB / Performance Tests; Design Considerations;
S.F. Philp Transmission Line

* Mlassachusetts Institute of Technology. Ceabridga. MA

IEEE TransactIons On Power ru AparatsAnd Systems. Vol. PAS-2, Ne. 3.
pp 55D-iSH (EN/ISk3). 3294

Naoimue voltage which can be Insulated between a sphere and a (BREODOWN STUDIES)
plane has been measured as a function of gas pressure and gap, It Is (Gas. Optical)

found to be eoroinetely three times higher In SF/sub 1/ than in IO|tZATION EFFECTS IN A HYDRODYNAMIC MODEL OF RADIATION-DRIVEN
H/sub 2/ + CO/sub 2/, up to pressures of roughly 9 atm. For higher SREARDON WAVE PROPAGATION
pressures the relative superiority of SF/sub k/ over N/sub 2/ 0 

".H. Ey

CO/sub 2/ diminishes. Gradients of more than 100 Mo/* were insulated Queens University of Relfast
on a IN-ol-dleceter electrode In 20 atm of SF/sub 6/. 2k Refa. Journal Of Physics B ;Atom. Molec. Phys., Ser. 2. Vol. 2. pp SA-550

Primary Keyvwrds: Sohere-plane Gap; Several Oases; Variable Gas 113/1969)
Pressure; Variable Gas Spacing An extension of the hydrodynamic theory of radiatlon-driven

COPYRIGHT: 1963 IEEE. REPRINTED WITH PERMISSION breakdown wave oropagation is described in which ionization Is

trested eipllcltlv in the ConservatiOn equatione. A cubic equetion
Srelting the instantaneous velocity to the absorbed laser 11am

5249 densty is obtained. This reduces to the result obtained by Ramedei
(INSULATION MATERIAL) and Sonic in Ins4 and Ralor in IS5 if Ionization energies are

FLUOROCARON GASES neglecte. Calculated results from the present theory are compared
Fith those obtained by neglecting ionization. For the regime ofJ.T. Milek interest in laser-induced breakdown of Gases, the effects of

Hughes Aircraft Cs, Culver City. CA i023 t o e bsinificant RanDae het. .Nof. d-1, 2• I1I/IA) ionization are seen to be infcn.1 is

Availability: AD-602 2 /9 Prinury 6Eywords: Laser Driven reakdwn; ,reakdoWn Wave; Theory;
A i IS Hyd-odyamic Theory; Conservation Equation;
NTS Eracdv Wane vs Laser Flue Relationship

compilation of the electrical proporties of varisus halocarbodn COPYRIGHT: 1N69 TVE N5STIUTD OF PHYSICS. REPRINTED WITH PERMISSION
or halogenated hydrocarbons known as Preons. netrons. Artons R
etc. is presented. A master iden tifiction chart relating the
trodenames and numbers to the chemicl name is Included for easy
reference. Detailed electrical properties Include Corona effects, (PL GENERTORS; STCHS, CLON)dielectric canstent. dielectric strength end dissipation factor. Each (PL THeTIs; GADSITCES.ICL)

property is compiled over the widest Possible range of pressure. (LiTe TEGAVOLT.MODULATOR STUDY
, IUT M GAVOLT MODULATOR STUDY

temperature, electrode geometry effects end tyes of electrodel from . Mnriorty. HI. Milde and i.E. Nipple
references obtained in a thorough hiterutura search. Physical and I n C, i~c Coe I~r Intn MA 080

chemical property data are also includeda we ll as electrical and Final technical ropt. 6 Mar 69-4 Mar 70 (0R/1970).
electronic aplications. (Author) Avalliv. -

Primary Keywords: HALOGENATED HYDPOCARBONS ELECTRICAL PROPTIES: N /ST

FLUORINE COMPOUND._.ELECTUICAL PROPEETIES; ELECTIICII E Td

PROPERTIESALOGENATDO HYOROCARRONS; GASES' a s in of re . o disc
DIELECTRICS; FLUOROCHLORIDES; BROMINE COIPEC5DS. oparoton at nelteges in ecess of one million volts are discussed.T o-basir nuitch-closure schemes are treated in detail: the trigatron

RD S; ALIPHATIC COMPOUNDS the lar-tr erd switch. Earimentl determinations of

Secondary Reywords: DATAROARN ult~negvolt switching range end operk gap erosion are described.
TosS results are presented for a high voltage pulse Generator which
nan be controlled from Ground potential by means of optical

5255 .slavtry. A I-MA prototype of a high average power, high voltage
(S ITCHES , CLOSING) 

poc.0 uply dev eo ed at the igh Voltage Engineering Corporation is

(GsE Gaps, Optical) dostribod. (Author)
INVESTIGATION OF A LASER TRIGGERED SPARK GAP Primary tyyuords- odulatorsPulse Generators; Elactronic Switches;

Gas Gu nt e (2a Trigger C rcuits; L sers; Radar Equi ment; Voltage;

W.K. Pendleton I(l) end A.M. Guenther '2) r drpplies

(1) AFIT, W-.ght-Patterson AF, ON Secondary Keywords: NTISODXD
(2) IFWE. firtland API, NM 87117
The Reiae Of Scientific Instruments. l 36. No. It. pp I46-IS50 Distribution Rontriction SISTRISUTOI LIMITATION NOW REMOVED.

The influence of praeters affecting the lser triggering of

high voltage electrical sphere-sphere gap has been apermectlly
investigated. Of primary interest was the Polas time between arrival 5297
of the laser pulse and cu-revt flow across the gap. This delay was (VRVA(DWN STUDIES
studied as m function o' tutu! laa, boom poctr "0-80 r)l dielsGtric lOoF. FlSctrical)gas tSP/sub k/, N/sub 2/. air'; Gev pressure illO-100 Torrii PiONAPVIC AND OSCILLOGRAPHIC INVESTIGATIONS OF SPARE DISCHARGES IN
electrode spacing 11.4- 5 cm,; gap electryr f'aId (10100 tV/cm): HYDROGEN
end locus point locetioc hetpeen two 5 m d am. stainless steel l.A loran and J. Meyer

spheres. Delay times les than 10 nec .ere oberned in SF/scb 6 at University of NOw Ena7nd, Armidele, NSW. Australia
ateospirl preseure with porropdo low jitter. For the caesh Sish Journal If Applied Physics. Vol, 18. pp 793-799 (0N/1N67).
studied dely times varied inversely with the electric fIeld. . d' The developoent of spart discharges In nar-uniform fields under
presse. and focus Point distance frop nhe anooa surface. Above a low oner-vltage has been studied with nanosecond resolution using
certain leser bees powe the deay tIne was not a Significent image converter and intensifier techniques. The results Indicate
function of laser pear for Ith rane studied. Acyllcetions of laser three main phases in the development of the discharge from the tiae
trigge-ing are discused with a description of currant and future cv inition by the Townsend mechanism up to the stage where

research areas. 12 1efo cpmclot. voltage Collapse across the gap is achieved. First, a
Primary Reywords: Delay Measurement; Sohere-sehero Gap; Seceral bian' ouasi-stable glow-like discharge is built up, then a thin filament

Variable Pressure; variable Spacing, Variable ylyurc procreumes from the anode to the cathode-fell region. Finally, a
COPYRIGHT: IS5 AMERICAN 0V'TATN OP PHYSICS. REPRINTED WITV uninous rsoon moves quickly fro cathode to anode, leering behind

PERMISSION the hoghly conducting spark channel. 5 Refs.
Fri-av XEywords: Hydrogen Breakdown; Near-uniform Field; Small

Overcoltege; Three sreakdown Phases; Glow Region;
Filament; Spark Channel
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J.M. Proud and N.J. Huber (PARTICLE REAMS; POWER CONDITIONING; SWITCHES, CLOSING; SWITCHES,

Ikor Inc. Burlington, MA OPENING)
Final rapt. (08/116T). (Ravlws Pulse Form.ing Lines; Gas Gas, Opticel; Explosive Fuses)
Availability: AD-9O l4JIST PARTICLE BEAM FUSION PROGRESS REPORT JANUARY IPSO TNROUGH JUNE 1988

NTIS Sandia Labs, Albuquerque, NM 87115

Thin effort is part of• progrmi elead at utilizing nnosencond Sandia Report No. SANDO-250A (051981).

pulses to provide superior range resolution in long range radar. The Availability: SANOAO-200
generation of nanosecond Pulses requires switches with picosecond HTIS

risetine and jitter capabilities. The objective of this progree we This report provides an overview of the Particle beae fusion

to develop the necessary switching techniques in the picosecond time effort at Sandia Laboratories for the period of January-June 1980.
doesin. Apparatus and a eesuramnt technique have been developed and Sections on vacuun ion diodes, analysis of magnetically insulatedmplied to high voltage spark gap switching times in the lH to the tonvolutes. Maro generator developmnt, laser end X-ray triggering of

sinus l1th power sac time domain. The investigation has included spark gaps, opening switchos, and Power flow Studies are included, as

study of electrode material and surface condition leading to wels sections on plasa diagnostics and fusion target design and

ultra-fast closure times in highly over-volted gps brought about by analysis. Rep-rated systems are briefly Presented. 189 Ref.

enhanced high Field electron emission. Closure times of SR psec or Primary Keywords: PBFA; Proto; Ion Ream; Marx Generator; Magnetic

l.as have been achieved. Ultraviolet triggering of overvolted gaps Insulation; S"rk Gap; Intrepid Opening Switch;
has been observed with jitter as low as 25 poet. Power Flow; Resonant Transformer; Rep-rated

Primary Keywords: Electronic SwitchasSparks; Pulse Secondary Keywords: Particle Ream Fusion; Fusion Target; Plasma

GaneratorsElectronic Switches; Radar PulsesPulse Diagnostics
Generators; Gas Discharges; Ultraviolet Radiation;
Electrodes

Secondary Keywords: Nanosecond Pulses; Picosecond Rise Time Switches; 5331
Rise Tice; HTISDODXD (ENERGY STORAGE, CAPACITIVE)

Distribution Restriction: DISTRIBUTION LIMITATION NOW REMOVED. (Capacitors)
CAPACITORS FOR AIRCRAFT HIGH POWER (FINAL REPORT)

R.D. Parker
Hughes Aircraft CO. Culver City. CA 91231

5f24 NFWAL Report No. AFWAL-TR-8O-20S3 (04/19501.

(ENERGY STORAGE. INDUCTIVE) Availability: AD AE87t27(5ystees) NTIS

TNEORETICAL AND EXPERIMENTAL STUDY OF SUPERCONDUCTING INDUCTIVE STORAGE This report describes an experimental esploratory develomnt
SYSTEMS program conducted by Hughes Aircraft Company to develop reliable

O.K. Mardi. 0. Nalony. N.E. Chung and L.D. Hollend lIght-weight pulse discharge capacitors for airborne application. The
Ce Waste-n Reserve University. Clevaland. OH 44106 specific duty was a 1 min. burst every 2 hrs., end both Low (SI pps)
AFOSR Report NO. AF05R7A255k (11#19751. and high (310 pps) repetition rate service wag to be considered. The
Availability: AD AIAlATG energy density goals were 400 to 1100 J/Ag with a El microsec.

NTIS cavasitor pulse width. A five layer polysulfon/Araft paper
This report covers a two Vn effort to develop efficient pulse dielectric was selected for high rateservice, while polyvinylidene

inductive storage sources. Two schemes have been conidered in flouride/kraft Paper was chosen for the low rate service. Roth
dotai. One schese is based on the electromagnetic dual of the nineiaI oil and dioctylphtalate fluids were used. A

classic Hero generator. In the other scheve a eulse shaing circuit hio'ily-instrumnted test bay accurately simulated a PFH enviroment
has been used to impr the energy transfer from the storage to the and all.wd detailed and cc ng.Threa types
load. In the process of these investigations two types of flux pueps canacitors were bult, all for high rate seriem. H Ref.

have been investigated. These superconducting devices era ideal to Primary Keywords: Capocitors; Pulse Discharge; Pulsed Capacitores;
provide the charging current to the inductors. Fast acting pumps were Pulse Power
desieneg and built. Their response is several orders of magnitude Secondary Eeyuords: Pulse Forming Networks; Energy Storage; Dielectric
better than is currently available. 25 Refs. Systems

Primary Keywords: Inductive Storage; Pulsed; Flux Puep; Shaping Circuit

3332
3325 (ENERGY STORAGE, CHEMICAL; PULSE GENERATORS)
(PARTICLE BEAMS, ELECTRON) (Flux Compression Generators; Flux Conpression)
(Target Interactions) AN INTROIDCTION TO EXPLOSIVE MAGNETIC FLUX COMPRESSION GENERATORS

CHARGING DIELECTRICS WITH A REAM OF CHARGED PARTICLES C.M. Fowler. RS. Ceird and W.R. Gem
A.A. Rorob'yev, O.R. Yevdokimov and V.N. Gusel'nikov 

Los Aleo National Labs. Los Alaxos. NM 0SitS

FTO Reprot No. FT0-00RS)T1 T7 (O8/19771. LASL Report do. LA 89 0-MS (A2/1975).
Tras. Pros: Radtsionnaya Ficika Hemetallicheskikh tristallov 3. Availability: LA-5A90-MS

131-138 (1971) By N.C. Reynolds LtSL

Availability: FTD-ID(RS)T-lt8-77 IVarious types of explosive flux compression ganerators ore
NTIS illustrated and their reLative advantages are coepred. Experiente

This gIaper discusses the possibility of charging dielectrics with are described in which energy was supplied by these generators. The
an electron or radiation beam. The authors consider theoretically the experiments were selected to show both versatility and limitations of
two basic aspects of charge depostIon in dielectrics: 1) transport, the devices. Generator principles are derived from lumped peramenter
moderation end thermlizstion of electrons with the creation of circuit theory. 15 Refs.
vole charge, and 2) drift, capture. end neutralization of thermal
electrons. The authors go on to analyze the most likely conditions
for the-ge buildup and Show that this buildup is heavily dependent on 5.33
bea curet. The characteristics of the discharge after completion RREAKGWN STUDIES; INSULATION, MATERIAL)
ef the chargin precesm ix also considered. S RaTs. (Surface FnhoIer; lo 1d)

Primary Keywords: Fast Electron Ream; Goenn Ray Sam; Theory; CO4AMINATION EFFECTS ON NYO INSULATOR FLASHOVER
Dependence On beam Current; Spallatlon T. C. Chang

University of uttery California. Los Aneeme CA tORI?
ErRI Report No. EPRI EL-llS (11/1979).
Availability: EPRI EL-l203EPRI

53l6 An integrated field and laboratory study was cbonducted to
(BREAEDOWN STUDIES; PARTICLE BEAMS, NEUTRAL) investigeta the mechnSin of flashover of contesinated insulators
(Gas. Electrical; Generation) u I cd o The f testing rc con strion at th

CROSS SECTIONS FOR CHARGE TRANSFER COLLISIONS INVOLVING HYDROGEN ATOMS under HVDC conditions. The id testin g
rckd cost rucicn t the

Y. KEneko. T. Arikawa. Y. Itikawa, T. Iwai and T. Eto Ier Ce.Srter St ti s directly in t he fdstd were
Nagoya University, Nagoya. Japan
No. IPPJ_-A M-S I6p (lO/19g0). reproduced under simulated conditions in the laboratory for in-depth

Availability: FAl-14I47/ studies. Effects of each factor were studied one at a time using a

NT IS highly controllable laboratory testing procedure. Newly discovered
Experimental dataeon the cross section for H 0 X sup qt yields phano-na which occur during the flashover process such as formation

)4 a c .piled for any SitentfXndic crgestats of icu, cones and the deleterious effect of nitrates on insulating
N,.Ih rsupt (v-Io arin grp es any een t X ec ha rg y. A moterials were observed. Theories were formulated to explain the

lieg Le for the ro in ct ion s derived theoretically te prgid. A echunines involved in these Phenomena. Electrochemical properties of
Sealiv formte c t ion ighs y-tripved iton for ich o poie contaminants and their effects on flashpver process were eained.
qrs vailabe. Cross sections fI some related rocesses are n t The relationship between single-nonpont sats and Sulti-cnoponent
Sho , selts was investigated. Experiments on corona intiatlon on a

Primary Keywords: Charge Exchange; Collision Parameters; Hydrogen convminatgd insulotor were performed. S Refs.
Prinary Kaynords: InsuIators; Contamination; HVOC Flashover

Atms; Plasms (Phyoics); Scattering Cross Sections; Secondary Key*words: HVOC Transission
Excitation; Graphs (Charts); Ion Density COYRIGIT: 1979 ELECTRIC POWER RESEARCH INSTITUTE. INC.. REPRINTED
(Concentration); (oh Ymperature; Nuclear Fusion; WITH PERMISSION
Scaling Laws

Secondary Keywords: Foreign Technology; NTISHASAE; HTISFNJA
Ol3N

132 (PARTICLE REAMS. NEUTRAL; PARTICLE BEAMS. NEUTRAL; PARTICLE BEAMS.

leRENKDOWi STUDIES; SWITCHES. CLOSING) NEUTRAL)
(ElectrooesD s s.MTErialS) (Generation; Transport; Target Interactions)

FELO-REVERSED MIRROR PILOT REACTOR
ELECTRODE MATERIAL RELEASE DARING HIGH VOLTAGE BREAKDOWN Authors Unknown II), tuthors Unknown (2) and Authors Unknown (3)

RI.T Schneider. T.R. McCall III nd HNG. Lonert 11) LaUrence Linemore Lab, Livermore. CA 9tSU5
Unvrsty of Ford, Gainesvle, FLA SanDio, CA 2121

NA ReortyNo.NAA OR-786 10111969). (3) Pacific Gos And Electric Co., San Francisco. CA 9i185
Availabiity: N70-174N2 E2FI Report to. EFRI AF-I34i (09/1980).

NTIS Availability: EPRI AP-l54-
This report begins with a comprehensive survey of the available EPRI

literature in the areas of vacuum breakdown and electrode erosion. This report concludes a two-year effort to dein a near-tere
After pointing aut coma of the deficiencies end strong points of the smll-scale fusion power Plant which, through its construction end
emisting work, the authors proceed to describe an experiment to operaticn. would be a direct and important step toward the
eesure the eroded electrode ases per shot and to ascertain whet copvercialiaotlon of fusion energy. The fusion reactor plot plent
hapes to this eroded mass. The diagnostics used were neutron was denioned under the ground rules that it eust produce net pwer.

activation end game ray soectromentry. Several erosion pattrns are be compact. have minimum total cost, and use near-term (lae 1980's)

exhibited aloen with pictures ef typical breakdowns. An analysis 5 egneering technology. The neutral beSm driven, field-reversed
also given for the fate of the material ejected from the electrodes. sirrnr (TRY) was selected as the fusion plasma confinement concept
99 Pefs. around which the Pilot plant was designed. Although the physics data

Primary Reywordsi Vacuum Rreakdoun: Pr.breabdouc; polarity Effects; base for this design is cot yet well in hand. it is being pursued
Meteriel Release; Aluminun Electrode; Copper wit'i the nognetic field-reversal framework of the U.S. Mirror

Electrode Fusion Prem. De.ending onthe plasma siae, the Pilot plant would
gio~snn to 10.0 Mkie) and would produce p to 10.7 M ,di) vet, with
t a rxrrjlatef vower used principally for the neutrs bes
:ii~etrs cd refrigeration for the superconducting magnets. ION
Oafs.

P'_:ary Keyvrds Outerium a; 11 A, A.l Met Beam; Parallel
Ooonlinos; Penning Source; Minimum-B Magnetic Well;
loffe 1Ars; Superconducting Magnst

/ i/ Sevondory rvi:rdn ~"RC..'.. Tesion; Tritium Handling; Cryogenic Systes
CinP)CiGt: l9t0 GLECTRIC Pow'R RESEARCH INSTITUITE INC.. REPRINTED

WITH F ERM IS 1 GH



IBREAKDOWN STUDIES) 53*0
(Gas. Elsctricol) (ENERGY CONVERSION, THERMAL)

STUDY OF ARC Sy-PRODUCTS IN GAS-INSULATED EQUIPHENT (Leeds)
Authors Unknown HIGH PULSE POWER FAILURE OF DISCRETE RESISTORSGoul In, Oeehbur, P 1501 , Dmines 1)and DC Wush 12)EPRI Gnbrt . PA 15401 )(1) Clarkuon Collage Of Technology., Potsdam, NY 1375
APElebility! NEPRI EL-l (146 1 (2) AFWL. Kirtland AF, NM 87117

EPRI IEEE Transactions On Parts. Hybrids, And Packaging, Vol. FHP-I,. No. 3,

The project objective was to develop a cheical dote base for ppTheoreticL and eperlaental studies have been conducted on
sulfurhexefleuride, SF/sub 4/ decomposition products as generated by discrete resistor. to determine the power required to cause failure
electrical discharges within gas-insulated equiisent to serve as a as a funcon of pulsedwidth over the range I a!croSecond to 10 es.
bsis for unified handling procedures of faulted SF/sub I/ equipment Single puste of irasing esolitude were plioedo unt vo lta.
and dispoal of the arc products. An analysis capability was to be breakdown occurred, the resistrr shattered, or until a resistance
developed that could be used by utilities for incipient and actual change of I ormor took Place. Carbon composition (both slug and
fault analysis on SF/sub I/ insulated power equipment. Arced SF/sub film type), wire-wound (both Precision and power type) and file
4/ gas end solId saiples were generated In test devices which resistors we
simulate SF/sub 4/ circuit breakers or SF/sub I/ insulated bus, tests, end ield plot were utilized to interpret the results. 2
Actual production harduare and procedures were used for assembly of Pa~n.
the test devices. Fault arc currents ranged between 15 kA and SR kA. Primary Raywords: Carbon Resistor; Wire-wound Resistor. Film Resistor;
Arcd SF/sub / somles wer obtained Micr cond- Millisecond Pulse Width; Component
cylinders. Gaseous arc products were analyzed with a combination of Destruction
gas chromatography-sass spectroetry. The attained sensitivity is o10 COPYRIGHT: 1975 IEEE, REPRINTED WITH PERMISSION
ppm. The major SF/cub 4/ arc products are SOF/sub 2/ and CF/sub 4/.
The amount Increases with arc energy. SFO/sub 2/ can effectively be
removed by ebsorber-scrubbers containing sode-lime, activated alumina $343
and molecular sitves" . 8 Rs. ENERATORS)

Primary Keywords: SulfurhexafLouride Gas; Gas-Insulated Equipment; (Systems)
Arcing In Sulfurhexaflour.ide; Arc By-Products; MULTIPLE-CIRCUIT PULSE GENERATOR FOR NIGH REPETITION RATE RARE GAS
Faults In Gas-Insulated Equipment HAIDE LASRS

COPYRIGHT: 1980 ELECTRIC POWER RESEARCH INSTITUTE, INC., REPRINTED CL. ang SE
WITH PERMISSION The Ivan A. Getting Labs, El Segundo, CA 90245

The Review Of Scientific Instruments, Vol. 49, No. 10, pO 1399-1*00
(10/1970).

5336 A multiple-circuit high pulse repetition frequency (PRF) pulse
(PULSE GENERATORS) generator for the pumoing of rare gas haIde lasers is reported. With

R CapacIive) this multiple-ci-cuit design. high PRF can be achieved by the use of
A PULSED CURRENT SOURCE WITH ENERGY RECUPERATION existing low PRF thyratron switches and capacitors. A two-circuit

0.1. Eugushev and A.D. Sukhachev Pulse generator was constructed. ard its performance is described. By
Instruments And Experimentel Techniques, Vol. 47. No. 3, Pi 740-741 means of this pulse generator and a blewdewn-type fast

104/19741. transverse-flow system. high PRF laser action in XeF "as obtained
Trans. Pros: Pribory I Tmkhnika EksPerimenta 3. 102-103 (May-June 1974) typically, mJ/pulse at I k Or A W average power. High PR laser

A pulsed pwer supply of a eagnetic lens having recuperation Of action in N/sub 2/ was also observed. 12 Oafs.
energy of the magnetic field of the lens into the storage copcitor Primary Keywords: Modular Pulse Generator; Low Rep-rte ,Module; High
is described. Stabilization of the charge of the storage capacitor is Rep-rate System; Capacitive Discharge Circuit
achiavad by cutting off the charging current. The described princlole COPYRIGHT: 1978 AMERICUN INSTITUTE OF PHYSICS. REPRINTED WITH
of designing the source ensures a high rate of charging the storage PERMISSION
capacitor for high voltage stability of at worst 0.01%; this allows
on amplitude stability of the current in the load to be obtained
which does not exceed 9.03k at a cycling frequency down to 2 Hz. 3
Rafs. 53 G R

Primey Keywords: Energy Recuperation; Thyristor; Inductive Load; (PULSE GENERATORS)
Conservation Of Energy; Charging Circuit; Rep-rated; (Line Type)
LO:w Voltage; Low Current COMPACT MEOAWATT AVERAGE POWER gURST PULSE GENERATOR

Secondary Keywords: Magnetic Lens J.E. Creadon, J. Mclowas, 8.J. Buffe and S. Schneider
COPYRIGHT: 1974 PLENUM PRESS, REPRINTED WITH PERMISSION ECO'. Fort Monmouth, NJ 07703

1NO0 Transactions On Electron Devices, Vol. E0-24. Ne. IN pp lONO-IS02

(I1/1979).
5337 A coeect, lightweight, burst Node pulse generater has been
(POWER CONOITIONING designed end evaluated at a megaatt of average powr. The modulator(Pulse Transforsers) occupies a noluoe of 0.81 cu a and weighs 225 kg. The recently

AIRCORE PULSE TRANSFORMERS FOR NIGHPOWER LASERS developed MAPS-40 thyratron and two high-energy density pulsa-formin.
0.J. Roh.sin networks (PFN) ore used as the switch and energy tore. A soLid-stata
Sandie Labs. Albuquerque. N 7)15 ,d-of-lina clipper circuit is included and was found te be essential
Laser Focus pp. 70-74 0buIHo. at high average power leading.. The modulator has been evaluated

Airc.re pulse transformers are proposed as alternative to Marx using a copper alphate load at 40-kV peak voltage. 49-ta peak
Generators as power sources for highpowar laser.. The advantages and current. lO-microsucond pulse width, -A/aicrosecend current ris.,
disadvantages in using the aircora trnsformers are discussed A and SO A of average curent at a repetition rate of 125 No. Repeated

"-P2o"of t fmas. hehelca 0ndburst on tioes of 5 oia35- time Period have been demnstrated.cosporison of two types of aircora transformers, the helical-wound 4 Oas n a fS•i 51tm eidhv ~ndlosrtd
type and the spiral-strip version, Is made. 4 Eefs. 4 Refs

Primary Keywords: Aircore Pulse Transforser; Reduced Weight; Reduced Primary Keywords: High Average Power; Madular Design; Rep-rated;SrHydrogen Thyratron; Design Consderetiens; Small Size
Compleoity; Flue Linkae; SireIaltrip Transformer COPYRIGHT: 1179 IEEE, REPRINTED WITH PERMISSION

Seondary Keywords: Laser
COPYRIGHT: 1980 ADVANCED TECHNOLOGY PUBLICATIONS

5345
(PULSE GENERATORS)5338 (Hard-tube)

(OIAGNOSTICS AND INSTRUMENTATION) A ROADOAAN FULSE POWER AMPLIFIER
(Particle Osems. Electrn) 5.0. Dvornikov. ST. Latushkin ad L.I1.Yudin

THERMAL SENSITIVE PAPER AS A DIAGNOSTIC FOR INTENSE RELATIVISTIC Atomic Evergu Institute. Mescow. USSR
ELECTRON SEAM DYNAMICS Instruments And Euperisontal Techniques. No. 2, pp 373-075 (94/1969).

R.l. Gilgenbech, D.. McOermott end T C. Marshall Trans. From: Pribory i Takhnika Eksperimenta 2. 97-99 (Morch-April
Columbia University. New York, NY IIZ7 19491
Reciew Of Scientific Instruments, Vel. 49. No 8 pp 1198-1099 (08/1976). A circuit is given for a pulse smplifier-shaper that ouarantees

Thermal sensitive paper has bon used as a diagnostic fer an anolification from S-S A to 3 kV with an outpt current of

intense relativistic electren beam propagating In a ripled magnetic opprocinetely 20 C in a pulse having a duration of aporoimtely I
field. The E . I rotatlon of the beam has been masured from tha most, ts sdgan of the output oulse have a duration of 10 te 20 osec.
evoosed pattern on the tieal paper and used to calculate the Tis olifsr is designed using secondary-emission tubes. The 0GO-O0'elactrostatic field of the bmanmmd the corresponding values of output tubes guarantee a pulse power of more than SO kW. 2 Refs.

electron densitv and bees current. teposed strips ef thermal paper Prinary Keywords: Pulse Amplifier; 5 F Ingut; 3 ky Output; Ptied Pulse
shew longitudinal modulation of the radl1 elactron velocity with a Shape; Secondary Emission Tube; Carrier Pulses
Period corresponding to that of a rippled magnetic field; moduIation COPYRIGHT: 1969 PLENUM PRES., REPRINTED WITH PERMISSION
of the radial electron velocit at the cyclotron frequency has also
been obsoVed. 

3 Res.

Primary REywnrds: 0-beam Diaeostic; Rippled Magnetic Field; Velocity
ModuLation. Roation 3

COPYRIGHT. 1978 AMERICAN INSTITUTE OP PHYSICS, REPRINTED W11H :SWITCHES. CLOSING; SWITCHES. OPENING)

PERMISSION (Gas laps. Electrical; Gas Gaps. Mgnetic Field)
A REPETITIVELY OPERASLE HIGH-CURRENT INTERRUPTER

R.F. Carist: end DV. Turquist

5339 0110 Inc. Sales. MA 01970
(PULSE GEIERATORS; SWITCHES. CLOSINg) lPEe Transactions On Electron Devices. Vol. ED-lb, No. 1 p 1482-1490

(LC; Thyristors) (10/19se).
A POWERFUL THYRISTOR MODULATOR A series of fast-acting and repettively eperabe bisedal gas

N.M. Ganrilon, N.MV.E . a 4 StuPin dishrge suith capable of both the lnitiatlen and the
Moscow Engineering-Physics Institute. Huscew. ISSE interruPtton of high pulse currents at high-voltage levels has been
Instruments And Roparimental Techniques, Aol. IT. No S , p 1340-1341 designed, built, and tested. Sssd en hydrogen thyratron technology.

(I0/19741. tieie switches retain most ef the characteristics ef thyratrons when
Trans. From: Pribory I Tekhnko Eksoerlmenta , 1-35 s'tching from the oen ts the closed stats. In addition, the

(September-OGtobar 1974) it.rruption of high currents against high soerce valtagOs is

A Powerful thyristor aduLetor is described having the following cveted when an ectervally generated, pulsed mantic fiald Is
paramaters: pulse power 5 MW; length of tbe shaped pulse S0 to I00 treosur sw o applIed to the currvnt by meas ef a tas-field
sicrosenonds; amplitude of the output voltage 120 Nt pulse toreut o* regn, bill Into the device. Thm intarruption process is

reoettirn fraqueno. 1 Hr. The basis of muduleto- uvoraliun is Ohm rapid .t velly requiring less than 10 microseconds). cesplete
principle of complete Cischarge th shopiro line me up of I-C icurrent, educed to zero, nd Permanent (the current in th device

sections through a matciad load. The coeutatur i a controled dos vot restrike even whey the field pulse terminates). On general.

thyristor spart gap shunted hy avalache diodes. Devices of this type oeration at lower voltages allows the interruption of higher

may e use.d In...clert eng.ine.ering. 4 0,
. .
curets for a ovan magnetic field enrgy. Typical date Arm the

Primary Keywords: Thyrtf,;; t-C Pulse Generator; Pulse Trknforver inoerruotiun 0 against IS tO with a field energy of 8 4. and
500 A Tutovi Current Il" C agains SR kl with a field energy of 31 J. The theory, design.COPYRIGHT 1975 PLENUM RE.d cotruion o uc stch. ar described, and the results ofCOPRIHY 17SPL[U PR fPPINILD WIT" PERMISSION 

hrHT

vuiivus earasetric Studie s ae discussed. 00 Refs.
Pr-,y Eanwords Thvratron-liie Operation; Simodal Gas Discharge;

Pulsed Magnetic Field; Design Considerations
CoLRjhMT 1179 JEFF, REPRINTED WITH PERMISSION
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(SWITCHES. CLOSING) (SWITCHES. CLOSING)
(Thyratrens) (Thyratrons)

DOUBLE-ENDED THYRATRONS IN HIGH-POWER BURST NODE PULSE MODULATOR THE MAPS-4O BURST-MODE 40-KV MEGAWATT AVERAGE POWER HYDROGEN THYRATRON
APPLICATIONS 0.9. Turnq.st (1). B.S. Mere (1), R.E. Plant* (1). N. Relnhardt (1)

RB. Molynex-Berry end J.E. Creedon (2)
GEC Marconi Research Logs. Essex. UK (1) GB7 Inc. Soles. MA 170
IEEE Transactions On Electron Devices. Vol. ED-2A. No. 10 pp 1431-1455 (2) ECOM, Fort Monmouth, NJ 07703
(10/1979). IEEE Transactions On Electron Devices, Vol. ED-26, No. 10 op 1439-1443

The use of four-gap double-ended thyrotrons in a 50- to (1#/lH79c.s
lON-microsecond Pulse modulator is described. The PFN-type modulator A hydrogen thyretron capble of eitching 40 kV end 40 hA in
operates at 105 NY peek. charged from the 11 kV Public supply. end repetitive bursts at the I-MW average power level is described. Major
eowers en ill-eatched and potentially unreliable load directly at 30 design problems were obtaining the necessary forward and inverse
to 70kV ithout a pulse transforeer. The maximum repltition rate is holdoff csability and controlling the thermal and mechanical effect'
200 coo. The coeelted aodulator hoe been delivered to the customer of the several kilowatts of operating dissipation encountered at this
and successfully recoe-issioned. Satisfectory operation is reported power level. A conventional external anode, planer-electrode,
with 90-MW. 6-kJ pulses in bursts of average Power up to N0 bi; caraiic-octal tube design ws chosen to coat the design requiree nts
this is well in excess of the published ratings of the tubas which include reliable, klckoutfree operation folloII ng long Periods
employed. The cathode used to obtain this perfvreance are discussed of standby. Eaision was Provided by a large cathode spociffically
and the vain details are given of Pulse discharge, energy dump, and designed to handle avoic heating duo to the 1500 A of ros-aquicalent
switched charge circuits appropriate to the thyrtrons used. The Pulse current, as well as the host developed In the surrounding
possi ility of uprating the modulator is .entioned, and certain plasm. Massive auxiliary. control, and gradient Grids were
recent developments in large thyratrons era discussed. These include invorporated into a tightly baffled boo-type grid structure of
a new pentode-type electrode systee which should give troved sufficient total overture area to prevent quenching below 70-80 kA.
performance with satIer deck circuitry. For extended bursts at long Molybdenum wall shielding wa s employed to improve holdoff capability
pulse lengths the realistic asimum capability of single tubes in and prevent arc damage. Design and operative considerations are

currant production seems to be about 1-Did peak at 2-MW average power. discussed and optesentotine test results for the first IA tubes are
3 fs. given, toosther with the results of special tests for high peak

Primary Keywords: Mltigap Thyratron; Pulse Forming Network; Thyratron current, high average currant, a;nd hIgh-voltage holdoff. 13 Oafs.
Systems; Reverse Cu.rent CIrcuit Primary eywors: MAPS-40 Thyratron; Ceramic Thyretron; High Average

COPYRIGHT: 1979 IEE, REPRINTED WITH PERMISSION Power; Rep-rated; Design Considerations
COPYRIGHT: 1979 IEEE, REPRINTED WITH PERMISSION

3355 5362
(DIAGNOSTICS AND INSTRUMENTATION) (SWITCHES, CLOSING)
IVoltage) (hrtos

A NON-DESTRUCTIVE ACOUSTIC ELECTRIC FIELD PROBE (Thyratrons)THE PLASMA-EATED THYRATRON

Lo. glior and J.D. Thompson D. Fleischer (1). D.V. Turnquist (1). S. Goldberg (1) and N. ReinhardtLos, A.mos National Lobs, LOS A110o9,NP 811?See (2)

Journal Of Applied Physics. Vol. . No. I pp 479-48 (01/10). )A 0970
A aw. tr 111 .0.,t f (1) EGIG Inc.Sae.M017n sthod is described for the non-destructive esureeent of 12) 10 Eliot Rd., Lexington. Me 02173

electric field and spaes charge distributions hiside solid or liquid IEEE Transactions On Electron Devices. Vol. ED-26, No. 10 pp 1444-100
insulators by using a noan-structured acoustic pulse. The integral (11/1979).
equation is derived for the response of the dielectric during An lnotant-earinp hydrogen thyratren is described which
propagation of on ecoustic pulse end some acoustic measurements of incorporates a cothode requiring no warmup time, no standby power,
electric fields and space charge inside transformer oil and and no separate heater power SuPply. Starting cold, time jitter is

;oLymethylethacrylate Plastic are described. Less then s; no delay time I !!: 0tiOg a-0 O
Primary Keywords: Electric Field Measurement; Spe Charge anode delay tsen le h. The; c athodand th

Measurement; Sulk Dielectric; Acoustic Wave self-heating design eade of icpregnated tungsten. Even when od, it
COPYRIGHT: 1980 AMERICAN INSTITUTE OP PHYSICS, REPRINTED WITH provides sufficient emission capability to trigger readily and to

PERMISSION prevent arcing. During operation, it attains full operating
temperature via plasma-hoating effects and its own resistive
dissipation: after shutdown, it re-Oil active, in readiness for the

3357 next cold start, a cycle which con be repeated as often ais desired.
(SWITCHES. CLOSING; BREAKDOWN STUDIES) Thyratrons node with the new cathode display operatin behavior and
(Vacuum Gaps. Self; Vacuum. Electrical) life comptible to conventional hydrogen thyratrons of equivalent

CURRENT GROWTH IN PULSE BREAKDOWN OF A SHORT VACUUM GAP si.e. 4 Refs.
..A. Mesyats end k.. Prosturonskii Primary Keywords: Instent-start Thyratron; Tungsten Cathode; Plasma
Soviet Physics Journal. VoL. 1. Ho. M p 49-1 (01/19*0). Heeting; Cathode Dissipation Heating; Long Life
Trans. Fros: Izvestiya Vysshikh Uchebnykh Zavedenii. Fizike 11. RI-ES COPYRIGHT: 1979 IETE. REPRINTEO WITH PERMISSION

196G)
The rise time of the current in breakdown of short (up to I mm)

vacuum gaps is related to the voltage and gap length; this has been 5Io
examined by Initiation involving heating the anode by field-o-ission (SWITCHES, CLOSING)
current from the cathode. However, optical studies show that the (Thyratrons)
cathode ploys the leading part in initiation and current growth. 100-KV NYDROGIN THYRATRON WITHOUT GRADIENT GRIDs
Bright seats appear at the cathode at the start of the onotoinic 10K Hncsbo

increase in current, and expand toward the anode at about lEA nv/c. Lae. nceLinrmore Lob. Livermore. CA 945)

The current and the light intensity Increase as the snobs spread IEEE ransactions On Electron Devices. Vol. ED-IS. No. 10. pp 920-924

towrd the anode, the current reaching a maoIs at the anode. A (1t/1971:.

fefs. 0 high-power hydrogen thyratron grid-anode structre ho been
Primary Keywords: Vacuum Gap; Millimeter Gap; Delay Measurement; Rise developed using a 909 thyratron cathode assembly. One such device

Time Measurement; Optical Mosurement; Variable was ocerated for 10 h ast 200 A. 32 kV. at 1400 pps with a pulse
Voltage; Variable Gap Spacing width of U.S microseconds. Another wee operated for periods up to 220

C1PYRIGHT 1968 PLENUM PRESS. REPRINTED WITH PERMZSSION h at 1000 A. 00 OF. at a duty cycle of . 0 . The dut cycle is
presently lmted by our tent modulator circuit. Trigger requirements
are 2 kV t 5C ohv with a 2,S-eicrsecond duration. The Jitter ws

339 nil when measured wth a TebtrnIx %17 oscilloscope using a sweep
(DIAONOSTICS AND INSTRUMENTATION) sixod of 50 vs/cm. The anode delay time is in the range of 1/4 to 1/2
(Comonent Testing) icrons. The grid-anode geometry is designed for a minimum anode-grid
THE DAMAGE SUSCEPTIBILITY OF INTEGRATED CIRCUITS TO A SIMULATED IEMP cocity. thus Providing a tube with a higher repetition rateRASIENTcbity. The fied emission limit uP to 100 NY is not evident In

T.I. Vaultthe norma versa in thin geometry. a Oafs.

Harry Diaond Labs Weshin ton, DC 20415 Pniiory Keywords: Grid-anode Structure; Nanosecond Jitter; Rep-rated;
IEEE Transections On Nuclear Science. Vol. NS-20. No. 6, pp 40-47 P'avhen's C.r-e

(12/1073). COPVRIGHT 1971 IEEC. REPRNTED WITH PERMISSION
Recent invetigtlons have been drected toward gaining insight

into the effect of electrical pulse overstressing in integrated

circuits, especially simple getes and bipolar LSI arrays. In order to 535determine the effect of ionizing radiation on the pulse-power failure (FULSE GENEROTORS)
Susceptibilty levels of smail scale, monolithc junction-ioleted (Line Type

Integrated circuits ( .e gates), an soporisental study wasHIGH-VOLTAGE NANOSECOND PULSE GEERT IH COMPENSATION USING
undertaken such that device failures ould be icducd in a simulated NPLSNEA TORIENTHT
EP or IEMP environment. The decice typos investigated included low V.G. Begramon. 0.9. Irecasnili. Al. Kolesnikov and N.I. Leont'ev
ad high power, quadruple, dual-input, positive HANG TTL gates. Sukhumi Physiotachnlcal Institute, Sukhumi, USSR
Permanent dasage levels for these devices were determined for both Instruments And Experimental Techniques. No. 5 PP 1170-1102 (09/lqA9).
positive and negative polarity sub-microsecond pulses, introduced Trans. From: Pribory i Tekhnika Ekserisenta S. 8O-82
into the input. output and bias terminols of active devices. some of (September-October 1969)
Which were simultaneously irradiated by gamm radiation. The failure A generator is described hinh generates Pulses by means of m
susceptibiltty level of a device was found to depend uniquely upon two-stage uniform live. The steepness of the leading and trailing
the ionizing radiation, the device tersivel subjected to the edpes of the pulse is Increased by connecting a compensating LC
electrical stress pulse, end the polarity of the pulse. Thu data for network with nonlinear inductance to the anode of a thyratron.
device falures in the simulated PEM environment :gree wIth the Aoltage puisen of 1009 amplitude are generated with a load
existing thermal-failure models characterized by P ! At/sup ., where Tvnsindinv vf load resistance SI ohe end load caecitance 156 pF. The
P is the cower required to induce failure mnd t is The time to Nidths 0 the leading edge. the top, and the trailing edge of the
failure. Ino radiation enrsone it ass oborned that initial culso are, respectivsy. IS 70, and 4) vs. The pulse repetition
innivation tends to reduce the mtgnitue of the co.stant A end shifts reouor, in 23 4. Oafs.
the time to failure from the constant-enorgy regime (v -1) to Princry K(ourds: Pulse Generator; Pulse Shaping; Nenlinear Inductor;
another. I3 Oes. LC Network

Priyary Neywords Digital integrated Circuits; Dipola Logic; Ionizing CODYRCHT: q969 PLENUM PU); ISHING CORP., REPRINTED WITH PERMISSION
Radiation; Comyarisn With Thermal-failure Model

COPYRIGHT: 1973 IEEE, REPRINTED WITH PERMISSION
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(ENERGY CONVERSION. ELECTRICAL) 5416
(Charging Circuital (REVIEWS AND CONFERENCES)
STABILIZATION OF CHARGING VOLTAGE OF CAPACITIVE ENERGY STORAGE ELEMENTS Reoiews

OF HIGH-POWER PULSED DEVICES OVERVIEW OP INERTIAL CONFINEMENT FUSION
A.M. Leonoy and A.M. Ofliterov OH. Canevan
Raiodphysical Scientific Research Institute. Gorki State University, US Dept. Of Energy, Germantown, N 2H767
USSR 2nd IEEE International Pulsed Poser Conference Proceedings, pp I

Instrueents And Es:erlental Techniques, Ho. 1. pp 132-IS4 (N2/NAN). (06/1079).
Trans. Prep: Pniborv 1 Tetkhni Ebeperiounta 1, 123-125 Progress end plans for the U.S. program in Inertial confinement

(January-February 196t) fusion are reviewed uith emphasis on the pulsed power aspects of
A siaple ethod of chrgingvoltae stabilization is described pellet driver technology. The program has gromia In five years from

whose accuracy is nOt worse than vor- 0.55 for line voltage early eoperleents at the sub-terwatt level to construction of large
variations of *or- INS; the sethod is based on the cntrol of fecilities capable of peat power on target of about 1(0 TW. Driver
thyratron rectifiers. Refs, technology options have broadened fros gles end CO/sub 2' lesers to

Prinaryysieyrds: Thyratron Regulator; LFrionon's Circuit; Psedbact short wavelength lsers, electron and ligt ion boa"s and high

COPYIGHTr1PLEU PRenergy heavy ion accolsrators. Eocept for the heavy ion drivers, nea
COPYRIGHT: 1969 PLENUMq PRESS, REPRINTED WITH PERMISSION term esphasie has boon placed on single-shot systes to establlsh

scientific feasibility at groatly reduced cost compared to rap-rate
facilities. However, as the prograw develops attention must be given
to components and subsystems necessary for reliable rep-rated

SANS operation. I Noe.

(PULSE GENERATORS; ENERGY STORAGE. CHEMICAL) Prinary Keyords: Puslon; E-beam; Ion Seas; Rep-rated
(Plus Ceerossion; Flue Compression Generators) Secondary iey.,rds Carbon Diozido Laser; Glass Laser; Abstract Only

A COMPRESSED MAGNETIC FIELS GENERATOR SYSTEMS MODEL COFYRIGHT: 1979 IEEE, REPRINTED WITH PERMISSION
J.R. Dover

Sandia Labs. Albuquerewe NM 87115
2nd IEEE Intemnetioael Pulsed Power Conferonce Proceedings, pp 402-405 5417

(06/19 ) . (PU-SE GENERATORS)
A sodel relating the volume of a comprOsseg eam etic field (Spiral)

genorator pulsed power system to its electrical snergy output is HIGH-VOLTAGE SPIRAL GENERATORS
developed. This systees model includes energy density and/or power A. RvIrus (I) and F. Rose (2)
density model Of the electronic compoents and a CF generator sodel (ll Macvel Labs Inc. San Diego. CA 92123
wich has been confirsed eoperiontally for system output energiss up (21 Naval Surface Weapons Center. Dahlren, VA 2245
to 5o an optimun 197k IEEE Polvsd Power Conference Proceedings, Paper IIC- (ll/157t).

selection of the pulsed power components to give an overall lmnioum The performance of Soiral Generators oporeting at high output
syenm velure. Under eptimo conditions the vluse of the CF voltage is described. Generators employing castO oil ispregiation
genator is mewao to one-half Of the overall systen veluse and the ar compared to these with air insulation. Tets on Oil-insulated
overall system volune increases with the one-half power of ths generators uith output capacitance of about I nP indicate thsir high
systems output energy. In en all electronic systes there is a line, voltage capability is up to I MV, Generotor falure at high output
relationnhip between volusn and output energy, A RePs. voltage appears to be caused in part, by the initial DC charge

Primary Ky.ords: Floe Compression Generator; Analysis; Scaling Laws voltage, thereby limiting the allowable stored energy. Recont
COPYRIGHT: 197 IEEE. REPRINTED WITH PERMISSION preliminary data suggests this lisitation may be oercone by

including resistive paper in the generator winding. Also discussed
are switching tochnioues applicable 

to Spiral Generators or ether

S412 sources requiring a ow-inductance input switch. Solid-dielectric

(S1WITCHES. CLOSING; SWITCHES. CLOSING) multichannol switches are found particularly suitable for Spiral
(Gas Gaps. Eoctricel; Gas Gaps. Materioas) Gonerators. I ReIs.

CHARACTERIZATION OF HIGH POWER GAS SWITCH FAILURE MECHANISMS Primary Keywords: Spiral Generator; High Voltage; Insulation
E.E. Nolting 

Considerations; Trigeoring

Naval Surface W epons Center. Silver Spring, MD 20910 COPYRIGHT: 1976 IEEE, REPRINTED WITH PERMISSION
2nd IEEE International Pulsed Power Conference Proceedings, pp 45-453

1 9 17 9).
A multtage. A MV. low jitter. cemend triggered gas switch Is

being deoeloed for use On large pulse Power devices. Eoperiments to 5418
date have shown that the Performance and operational life of the (ENERGY STORAGE, MECHANICAL)
switch are sevsrely limited by aechanical and electrical failure of IRotating Machinos)
the insulating housing. Estimates of the internal everpressuro RBUILOING THE FIVE MEGAJOULE HOPOLAR MACHINE AT THE UHVERSITY OP

produced during switch closure have been made which indicate the 
TEXAS

severity of the blest containment proble'; this inforsetion has led J.H. Gullv EM. Tolt. R.C. Zowarka, N. Brennan. W.L. Bird, W.F.
to the developent of a oechanically stronger swtoh destes. Sur.e Weldoc. H.G. Ryl"nder end N.H. Woodson
analyses performed en both swItch electrode end insuletor surfaces University ef Tesas at Austin. AustiO, TX 78712

were used to investigate observed electrical failure of the 2nd lEE International Pulsed Fewer Cenference Proceedings, pp 72322

insulators. A layer of closely speo d sotal Particles were found 
T0C ng379).

imbedded in the insulator walls. 8 Rafs. C he role of the S NJ homopoler machine at tha Center for
Prisary ceyoords: Switch Failure; Very High Voltage; Insulator Eactr merchanics has changed from that of a pulsed power supply

Failurel Surface Analysis; Metal loplantation opoeriment to that of a pousr supply for various experi:ents. Becawee
COPYRIGHT: 1579 IEEE, REPRINTED WITH PERMISSION of this change in duty. it was necessary to sodify ths eachina to

allow more efficient operation and easier connection of the eachine
to the load. The eoperisental boarings which were on the machine wore
replaced wth boarinos of e sore conventional design. These bearings

SASS schibit a high stiffness and lowor loss then the original bearings,

(PULSE GENERATORS) 
hoting the machine sore reliable and reducino sotering tie. Th

(Reviews) 
sorvace of the nolan were faced to sabe the appled field sore

DEVELOPMENT OP HIGH REPETITION-RATE PULSED POWER GENERATORS 
uniforn ever the face of the rotor. This reduced the 0egnetir etent

R.I. Sojka end G.E. Siecoc on the rotor aid reduced the side forces op the rotor during

Physic Internationel Co. Sen Leandro. CA NAST? dischsrge. The tusbors were built to lower the resistance of the
2nd IEEE International Pulsed Power Confereocs Proceedings. Pp 217-220 output circuit and to ellow quicker change of eoxerisents. The

(06/117V1. latching mu"haciss of the closing switch wee rebuilt for better
The design and development of high re.etition-rat, (>1 kHz) Teliability and a damper uas added to lower the !echanicel shoot en

pulsed power generators are discusssd end a st of hoson design the switch during oretion. 2 Ros.
approaches presented. The ensuing technical approaches for the pulse Primary oywords" Nomopolar Gecerator; Power Supply; High Reliability;
faring network, PFN switchi.u end CF charging modetars are 

Bearing Design

dscr d. Ry zets of the sysis are the doized-..tor, COPYRIGHT: 1975 IEEE, REPRINTED WITH PERMISSION
fast-energy Store,. and a flowing r sport gap switch, both copabl
of operotion at higher than a I tH repetition fresuoncy. asod on

this design and development effort. the technical issues of high lAIN
repetition rate pulsod power system, are discussed, end (ENERGY STORAGE. CAPACITIVE; PULSE GENERATORS)
rsconmmndation are offerad for furtIr stuy sn development of Syn . Systems)

dielectrics, spark gap switches, end high ower modulators. 4 Pes SlATUS OF THE UPGRADED VERSION OF THE NRL GAMBLE II PULSE POWER
Primary Keywords: Pulse Generator; Ron-rated; Design Consideratoos. GENERATOR

Pulse Fornirg Network; Switch J.R. Doller. J.K Burton and J.D. Shio an Jr.
COPYRIGHT: 1970 IEEE, REPRINTED WH PERMISSIOH Naval Reearch Lab. Washicgton, IC 2015

2nd IEEE International Pulsed Fewer Conference Proceedings, pp 20-20H(ON/It74).

5414 The GlANED I water dielectric pulse pea generator. in INTO, wa
(PULSE GENERATORS: ENERGY STORAGE, CAPACITIVE) the foth high orgy (050 J) class of water dielectric
(Systems; Systems) generotorn, It has beo redossced Internally to make saoisus use of

HIGH-DENSITY Z-PINCH PULSE-POWER SUPPLY SYSTEM its original outer conductor shell and to opti io it for the
W.C. Nunally. L.A. Jones and S. Singer positiue ion be . eperimentation. The nsw design also initiates the
Lo Alomos National Labs, Los Alasos. Nb S754 use of an oil dielectric multi-channel switch at the output OF the
2nd iEEE nternational Pulsed Power Conference Proceodings, pp 142-147 pulse forons line. This switch, bswauso of it low cpecitance.

(OS/IN? NT. sliinot1s the need for an eotra Trspulse switch. The upgraded
The design and operation of the high-dnsity Z-pinch soPorsest :,o5:vfl has t een tested up to power and energy locals hic h are

pule-poer supply is discussed. A 6I7AV, IMA. 7,-nH Nero tact is nearly tucco the orimal. U Ests.

deslgned tO charge a I-ohm, .O-cs. water-insulated transmisslon P no primaer
v  

eowords: GAM tE It: Water Dielectric; Positive Polarity; Oil
to approisatoly 0.1-1.0 MV. Thi atar line is then discharged Swtc; PrPoulse Suppression

through a small loser-initiated curreit cheieacl in I'S atm of 
uCond*y Reywords: Ion Bean Genoretion

hydrogen. The component, of the Noro tant, the trifoer system, tho Cc-1m9foT 9 IO IEEE. REPRINTED WITH PERMISSION
water line, end the gas load as well as the control system that :.I

fiber optics and air I nks for aonitor and control are discussed I

Refs.
Primary Keywords: Nero Generator; Pulse Forming Line; Low Inductance.

Control System; ptical Trie.
Secondery Keywords: Z-p.nch
COPYRIGHT: 19T IEEE. REPRINTED WITH PERMISSION
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542 5
(SWITCHES, CLOSING; SWITCHES. OPENING) (BreAKDOWN STUDIES)
(ReviGs; Reviews) (iEAOtnin)

A REVIEW OF RION-POWER SWITCH TECHNOLOGY A SWEPTSTROKE EXPERIMENT WITH A ROCKET SLED
T.R. gurkes. J.P. Craig, M.0. Hegler, N. Kristinsen end W.N. Portnoy J.A. Dobbing end A.W. Hanson
Tes Tech University. Lubbock. TX 79409 Culham Lb, Abingdon, Oxfordohlre, UK
IEEE Trensections On Electron Devices, Vol. ED-2, He. 10 pp 1401-1411 1978 IEEE Electromgnetic Compatibility Symposium pp 39H-395 (46/1978).
(16/1g?97. A new method of sixuleting the woping Of e lightiIng stroke has

The basic operetion end som. of the performance preaoters end been developed using a coning test vehicle and stetlonary arcs.
isitetions of various high-power switches with potential for Realistic nircreft lending end approach speeds were obtained by using

rap-rted operation are sumrized. The specific switches included the rocket driven sled installation at the Royal Aircraft
arm : thyratrono, ignttrono. Liquid atoL plaoSm valve, crossed field Establishment, Fornborough. The sled was used to carry a simulated
tub. vacuum tube. sprk gaps (gas. liquid, vacuum, and solid), 'wing' at speeds up to 160 mph. A simple arrngement wa used to very

rthyratrns itrs. lehaiudcal plachsm acu naive cosedielsalsmn.grbruh h co a sdt ar eethyristors, s echanical switches. necuwe ero opening the boundary layer. A unidirectional current pulse with an amplitude
switch. e-beae switches, dielectric surface diascharge sitches, and duration in the continuing current range wa used. This was
theraLLy driven opening switches, and superconducting switches. 55 generated from leoad acid battery and inductive storage system,
Refs. which was capable of producing arcs eare than S "tars long carrying

Primary Keywords: Smcc Operation; Thyratron; Ignitron; Liquid Metal 644 A. Ries.
Ple Valve; Crossed-field Switch; Vacuva Tube; Primary Keywords: Lightning Sieuletion; SwePt Stroke; Rocket Sled
VDcuwm Gap; Spark Gap; SoLid State Switch; Surface Inductive Energy Storage; Damage Levels
Discharge Switch; Mechanical Switch; Superconducting COPYRIGHT: 1978 IEEE, REPRINTED WITH PERMISSION
Switch

COPYRIGHT: 1979 IEEE. REPRINTED WITH PERMISSION

5 3S1 (REAKDOWN STUDIES; BREAKDOWN STUDIES)
(SW!TCHES, CLOSING) (Lightning; Electrodes)

(Gas Gaps. Electrical) ARCS OH METAL SHEETS IN SIMULATED LIGHTNING DISCHARGES

HIGH POWER SPARK GAP OPTIMIZATION P.F. Little, A.W. Hanson and J.A. Dobbing
Authors Unknown Culham Lob, Abingdon, Oxfordshire, UK
RA= S~ Labs .n, Son Diego, CA 92123 1977 IEEE Electromagnetic Compatibility Symposium pp 37S-30 (08/1977).

MLR Report Ho. MLR-67 (16/19771. This paper presents a simplified physical model of an are

Availability: MLR-6a70 Ottach' nt o nd expermnttsts h validity of this

NTIS model. Th. ext ofmelting I t due to a
Maxwell Laboratories presents this final report in completion of constant-current pulse is peasured end coepared with theory. Using

the High Power Spark Gap Optimization program. This program was, we longer pulses or higher currents, a comparison is mde of the

effect, a continuation of one started under a contract with observed time required to puncture the shoot with the calculated
Wright-Patterson AF. In that program, data ws obtained In the PoNr value. From this work major parameters controlling the time to
range of 1-S MM to investigate switch performance at rep-rates up to puncture any metal sheet can be identified. The model offers
SUE poe and at voltaes up to Al kV. For the maximum power theoretical guidance in determining the minimum metal thickness
experisents. two sitches were connected In parallel to reduce the retuired for lightning protection and the eoperiaentel techniques
power delivered per switch to about 2.7 MW to calntain minleuc used hers are appltcable to sioulated lightning tests. 7 Refs.
pro-firs probability and to deoonstret* the feasibility of parallel Primary Keywords: Lightning Simulation; Motel Sheet; Dacago Threshold;
switches. In the current prograM, the vaineoxperipentaL objectives Puncture Threshold; Experiment; Theory

ware to denonstrats spark gap Power above S MW per switch and raise COPYRIGHT: 1977 IEEE, REPRINTED WITH PERMISSION
operating voltage into the I00 kV range. I Rfsf.

PrIsory Keywords: Spark Gap; High Power; Madlue Voltage; Rep-rated;
Theory; Experiment 53 U(INeAKDOOW STUDIES)

(Lightning)
INDUCED VOLTAGES IN FULL SIZE AIRCRAFT AT 10/SUP 11' A/S

3432 B.J.C. Burrows, C. Luther and P. Pownall
(BREAKDOWN STUDIES; SWITCHES, CLOSING) Cuihai Lab. Abinxdon. ofordohire, UK
(Gas. Optical; Gas Gape Optical) 1977 IEEE Electromagnetic Compatibility Symposium pp 207-214 (O8/1977).

STUDIES OP TRANSIENT DISCHARGES The principal results are given of the prelielnary work on induced
P .R Wil amend M.A. Gunderson rlmnywokaidue

rvoltages in idealized wing and fuselage oels In which owantitatino
Teces Tech University. Lubbock, TX 79 .9 theOretical predictions were confirmed experimentally. A test rig for
APOSE Repart No. AFOSRTR79-lI@9 (16/1979). subjecting a Hawker Hunter fuselage to current pulses with very high
Availability. AD A078894 dl/dt (100 kA/microsecond) is described and measurements of the

NTIS
Progress during the time period June 15, 1978 through June 14, fusele current distribution and Induced voltages on soca selected

1979 in this progras to study the basic physical proemsses LOOPS are given. A maximum voltage (excluding the high frequency

respentble for laser-induced breakdown of spark gaps is reported. cowpanents) of about 2.5 kV was predicted and measured in the coopit.
Majoor accomplishments during the period Include (I) the masureoent The hf. cosponents In the observed induced voltages were
ef te iporelly and spatially resolved electron densities during end investigated by consideration of the current pulse into the fuselage

after the are phase. (2) the study of the initial buildup of charge and it was found to contain many discrete frequencies. The amplitude

and current in those gaps. and I.) isprovesents In the date of the initial h.f. compononts varied in a complex sannr with bank

acquisition equipent used In the wkork. Evidence of a shock front voltage end gap pressure, and so scaling of these transients Is

seen In the electron density data s obtained. 19 Refs. totally unreliable. Resonanscs in the aircraft and return conductor

Prisary Keywords: Spark Gap; Laser Triggering; Breakdown Modelling; structure are discussed. Suggestions are given for standardized test
Coeparison With CRerinent systems to simulate both the high current effects on the aircraft and

the effects of streacering current excitation. 7 Rafs.
Pr, ery Keywords: Lightning Simulation; Capacitor Discharge; Theory;

Experiment: Resonances; Streeering Excittion
R433 COPYRIGHT: 1977 IEEE. REPRINTED WITH PERMSSIOS1IEI DOW" STUDIES)

(Lightning) ARTIFICIAL TRIGGERING OF LIGHTNING ABOVE GROUND
Fieux R. (1). C. Gary (I) end P. Hubert (2) 5438
(") Electricite Ge Prance (BREAKDOWN STUDIES)
(2) CE.. France (Lightning)
1975 Conference On Lightning And Static Electricity, Abinedon, barks, LIGHTNING STRIKE POINT LOCATION STUDIES ON SCALE MODELS
U.K. (64/1975). J. Phillpott iN. P. Little (1), E.L. White (2), N.M. Ryan (3). C.

The results ef an attempt to trigger lightning using wire-carrying Powerl (3), S.J. Dale (4), A. Akad (4), O.J. Tadford (3) and R.T.
rockets era presontad. The purpose of the sopericent is to study the Waters (I)
potential rise of the upper portions of high-voltage transmission (1) Culham Lab, Abinodon, Onfordohira, UK

towars. The rocket was launched fro. the top of the tower under test (2) Electrical Research Association. Le:therheed, Surrey, UK

and pulled the wire to a height of 700 a in approximatey5 :,sac. (3) A. Reyrolle U Co. Ltd.. Hebburn, County Durham UK
Twenty out of I shots proved successful in triggering lightning (4) University of Stratholyde, UK
strokes. Analyses of the triggered strokes are presented briefly, (51 U lT. Cardiff. UK
with more complete analyses referred to in the references. 16 Refs. 197h .unferonce On Lightning And Static Electricity, Abilngdon. Barks.

Primary Keywords: Lightning Triggering; Wire-carrying Rocket; Flesh UE. (D4/197S).
Counter; Field Mill'; Radioactive Probe With the eultitude of variables involved, the electric fields

Secondary Keywords: Electric Trlnisiov Tower around an aircraft and, hence, the probability of lightning strike at
COPYRIGHT: 1973 ROYAL AERONAUTICOL SOCIETY a given point on the surface of an aircraft is very difficult to

calculate. As a result, the authors use the siapliflod mIdl of a

conducting disk with an attached hecispherical vertical post to allow
3434 conperilsu batsen experisent end thegry. An experiment was conducted
(BREAKDOM STUDIES) by plscing the is.lified model In a point-plane gap end observing
(LIghtnino) the bakdon produced by a pulse generator of variable oeplitude.

INDUCED VOLTAGES. MEASUREMENT TECHNIQUES AND TYPICAL VALUES avesh pa. and polarity. The size of the odel end position in the
B.J.C. Burrows gap ware also varied to provide complete data. The electric fields
Culhoe Lab. Ablngdon. OxferdshIre, UK around the mode were calculed and an etteept was mae to identify
1973 Conference On Lightning And Static Electricity, Abingdon, Barks, krsakdown serhenisms. Results are also pressnted for detailed codals

U.K. (04/1975). of _overal aircraft. Rfe.
This paper analyses the voltages induced on internal electronic Primary Keyuords: Lightning Siculation: Sialflfed Model; Experiment;

Otponenlts and systeo produced by lightning strikes on the airframe Thesry; Scale Aircraft Model
of on aircraft. The induced voltages are classified as either (1) COPYRIGHT: 1975 ROYAL AEROOAUTICAL SOCIETY
Airframe return circuits or (2) Two-wIre circu ts. The effects of
voltages produced by current flowing in the resistive airframe and
affects of voltages Induced by agn0et.c coupling to apertures iv the )q3O
alrfrae are considered. Detailed theoretical analyses of the (BREAKDOWN STUDIES)
interiors of both the fuselage and wing geometries ore included. 7 (L gitnino)
Rof. R-CENT DEVELOPMENTS IN HIGH CURRENT TESTING TECHNIQUES FOR LIGHTNING

Primalry Keywords: Lightning Induced Currents; Aircraft; Theoretical SIMULATION
Analyses; Geoetry Considerations A.W. Hanson

COPYRIGHT: 1975 ROYAL AERONAUTICAL SOCIETY Cuhol Lab, Akinodon. Osfordohiro. UK
1977 IEEE Electrxagnetic Compatibility SysPosius pp 385-389 (/T1977).

This paper reviews the developments that have taken Place in
testing techni4ues empLoyed at Culha since 175. Generotien of high
currant pul se wavafores, wavshaping. arc testing, swpt stroke
o.erinents. testing of estrie aircraft, and future plans ere
discussed. 6 Nafs.

Prioely Rucrdn Lightning Siaulation: Pulse Generator; Waveshape;
Iwapt Stroke; Whole Aircraft Test

COPYR|HIT1 19I7 IEEE. REPRINTED WITH PERMIStION
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5441(ENERGY STORAGE. CAPACITIVE: POWER TRANSMISSION) SS
(Capacitor lank,; Tranmission Lines) (DIAGNOSTICS AND INSTRUMENTATION)

DESIGtr AND CONSTRUCTEON OF FAST ENERGY, NIGH VOLTAGE CAPACITOR lANES (Currant)'. Hens CURENT-MASURING DEVICES USED WITH THE SUPER-FAST PINCH ASSEMBLY
Lawrence Livermore Lab. Liver'ore. CA NNSSN 5.4. Leonrdt "o . -6 01 ) Space Technology Labs Inc. Redondo leant. CA
LLL Reot No. UCID-IAIAA0 ;)C/I A R450S ap r o. TR51Il07 il/NN.h
Availability: UCID-16166 BMD Report No. TR-59-IO0I-00571 (01/99

NT IS Availability: AD 609537

This report begins with the identification of the basic parts of a NTIS

capacitor bank enA proceeds to describe each cooponent. Switches and it was early recognized that the egnitude Of the disehare

charging circuits era dascribad briefly with more detail gmen to current in the Super-Past Pinch Assambly was an laportent peraceter.
powar trnansaission and to capacitor selection and failure detction is a result. several current-mesurtng devices ware built and
A short discourse on strip lines and insulator strength is included utilized- In audition. *athods were developed for checking the

Primary teyworda: Capacitor lank; CaPaCitor Selection; Capacitor calibration of these current- asurino devices in the requirad rane

Failure Detection; Charging Circuit; Switch; of 20-Ill kA at 17 MHe For current eeasurenent, eolenoidal and

Transaission Line; Breakdown Data torvidal coils were used, and they were calibrated against either a
two-turn coil or a ohunt. Good agreement was obtained among the
current values indicated by the .arious Crrent-massuring coilS and

S.43 by the two calibrating devices. In the raport which follows, th

tRREARDOWN STUDIES; BREAKDOWN STUDIES) varis coils and the shunt ore described end a summary of the

(Solid. tadiation; Vacuum. Radiation) results in given. V Refo.
QUICKE2: A ONE-DIMENSIONAL CODE FOR CALCULATING RULK AND VACUUM EMITTED Prinarn keywords: Current Transfornor; Soleneidal Coil; Toreidel Coil;

PHOTO-COMPTON CURRENTS Shunt; High Current; Medium Frequency
T.A. Dellin II) end C.l. MacCallum (2)

(I) Laurence Livermore Lab. Livermore. CA 945SO
(2) Sandia Labs. Albuquerque. N M aS i

Port No - (0417).FATCLE BEAMS. ELECTRON; PARTICLE REAMS. ELECTRON)
Availability: SLL-74-018 lTrenscort; Target Interactions)

NTIS OtVELOFYENT IF AN INTENSE ELECTRON BEAM ENVIRONMENT FOR MATERAIAL

The theory and operational features of the one-dimensional code CHARACTROIZANION

OUICKE2 are described. The code calculates the bulk and kin
vanuvn-e itted hoto-Cooton currant of electrons generated in a P |D n

Fhynin International Ce.Da Lanrn C 957
Iatcral euposed to phvtcn with energies from I bet to It Mef and NA Reort No. P1Fe-Dl-979 (lRIT.

a-b troy ancle of incidence. The rc.A and aanyt n-woo calculetinl AnaiLobility AD ATANIS.

techi-e is based on analytical solutions to the tr*nsport quationt NTIS

nojalco Cctrnn nultiple scotteriis and slowinG doun. It Rots An intense relativistic electron beam environment has en
Prm.-Y Kyos:Po-omt Crr..t, Bulk Curret 

amss

deeloced Icr material characterization. Ecperimental reuits on the

Current; tecuvo Enision; tuantum Efficiency; Energy nagnotic concression and espersion of intense beams are presented and
Distribution; Numerical Calculation conoareu s!n theoretical nodal,; emphasis to gicen to tranoert

efficiency, electron angular distributions. and beam uniformity.
Diode energies of 75 kJ ore achieved (DNA OWL II generetor) ;ith

5s56 greeter than go percent transport efficiency using a magnetic
(PARTICLE REAMS, ELECTRONH PARTICLE BEAMS, ELECTRON) coMpression ratio of three. Eperimental results hane beet analyzed

(Generation; Transport) in terms of the physics of diode impedance lifetime. Several

AD"tHCED SIMULAvION RESEARCH: VOLUME I hVACUUM ENERGY STORAGE diagnostics essential for characterizing these intense beams have

W. Clark. A. Mond.lli. P. Kern and N. Rostoker been successtflly demonstrated. IS Refs.
Macwell Libs Inc. San Diego, CA 92123 Primary Keyords- E-beam; Intense lees; M, netic lean Compression;
DNA Report NO. DNA 427F-2 (19R75). Materials Nespunse; Beam Diagnostics
Availability: AD AUASIS& Secvnda-y Keywords: Beam Angles; Material Charecterization

NTIS
The STP eaperilmnt has been Placed in operation during this

contract period. A number of electon injactors have been explored 5tH)
ith the injected charge ehown to scale linearly with the injector (SWITCHES, CLOSING)
bias voltage. Injected charge levels of aporoimately 100 (Thyretronll
micrecowloebsi which corresponds to potential well deoths of about ADIABATIC MODE OPERATION OF THYRATRONS FOR MEGAWATT AVERAGE POWER

SIt At. hate been measured as will be described in this report. APFLICATIONS
Vertical magnetic field coils bane been installed on the eppriment. J F. Croedvn, AJ. Buffa and J. McGowan

and proPratigns for high-energy electron Injection have been ECOM. Fort Monrouth. NJ tll)

completed. A Refs. EC Reoort No ECOM 4470 (02/1977),
Prynary Keywords: Magnetic Field; Diverter Loop; Azimuthal Drift; Availebility: AD AtO8687

Vacuum Energy Storage NTIS
Significant impact on the siZe. otht, and cost of high energy

pulse systems hoeing short on times can be obtained by designing

b4iT cuop~onznto t opar"ta in the adizbstiz mode. Szara] thyratron design

(PARTICLE BEAMS, ELECTRON) concepts for short term, high peak and average poweir itchine
(Genera tion) applicetlons have been studied. They include cavity arid designs for

AURORA ELECTRON BEAR MODIFICATION high voltego reliability, grid baffling design. to improve anode take

S.E. Oraybill over times. and plessa cathode designs to eliminate standby filament
Harry Diamond Lab.. Adelphi, MD 21783 pvwer Using these concepts, sevral thyratron designs hane been

HOL Report He. HDL-TR-Il8.2 'N7/lN ). facricated and ev.luated at average powers approaching one megawatt.

Availability: AD A862131 Evaluation of . off the shelf NY-S operating in the adiabatic code,

NTIS we, also conducted. It ws found that by modifying the cathode

The AURORA pulser, which noreally operates as a Pulsed structure the device was capable of being operated reliably at 22.5

bremestrahlung machine, has been modified to inject the electron bea. ePeren of ever.go current at a peak voltage of IS kilovolto. I Refe.
from one of the four lines into a drift chamber. The bea. obtained Prinary Keywords: High Power Operation; Cavity Grid Thyratron; Grid

fros a heel heric cathode and 0 machine charging voltage of tO kV Baffling; Plasma Cathode; Performance Test

has been studied in detail. This beam of S Met, 240 kA. 200 ns, 00
kJ has produced energy fluences of 10 to 50 cal/eq. cm, The ene .rg

deposition profile in three materials has been measured and
calculated wIth reasonable agreement. The boam has been successfully I)
used for structures testing, fluidics curcuit irradiation, high BACKGROUND INFORMATION ON HIGH-VOLT461 FIELDS
Intensity brestrahlung productio., and collective ion acceleration. BE N FRT D I- AE L

12 Refso.EJ.JnsPlnigI
Primary Keywords: Intense Rlivistic Piectron Scamp; inched Bon; New York University N.Y. Tesk Force for Research Planning inPrmr K Hod neise RiclCathsic; nergy DepositinProfilea Envirnonmental Health Sciences (DnA).; ; Office of Radiation Programe.

eser I o,.; Energy Deposito Profile ,vor Spring. Md.; National Inst. of Environmental Health Sciences,

Research Triangle Park. N.C.
fico .rapt. ITO-TA 102/177).

3408 
Availability: PB-23 26/9ST

(ELECTROMAGNETIC FELD GENERATION) 
NTls

agnet)o consrv nd to provide s ice as enoically a

COMPRESSION OF A MAGNETIC FIELD BY A SHELL WITH CONSTANT CONDUCTIVITY 
possible, the electric utilities bane been increasing the operating

AT. ug voltages of overhead transmision lines. Transmission at 345kV began
. Repo N T Tin the mid-1S s. By 1980. it is estimoted that 1SX of theFTOReprt a.fTD-ID(RS)T-OZ2SA-?B (03/1978). 

i .=ia

Trans. Prom! Rastnik Mlosvovskoo Unluersiteta 5, $-91 (0971) Ry C.S trosm ission capability ill be on 76S kV lines and a prototype 1SB
Hnk kkV line Was to be completed in ItAt Although the bulk of the

A a Ak research euidence suggests that there are no prompt or acute adverse
Availability: AD A017128....c 

vi gr

NTiS effects on biological systems and the environment from electric and

The euthers derive an enalyticel solution to thy Problem of an nagnetic fields associaed with Such trnsmiessions few studies hane

evial x agnetic field compreseed by an imploding cylindrical been designed to detect the effects of long-trm eaposurpe. Researchconducting shell. Displacement currents era ignored but the finite needs on this svbiett include studies using ecisting electric field
conductivity of. and field diffusion into, the conductor are anyirnimirtn. ntudieo in controlled simulated enuironments. studies

included. The limit of infinite c nductinty is alsa t ken to si'n on edical devices, and dos m ery studies. Included as a cendics to
t r o r . i I ytue p-ir are several recently published references on biological

damnttedus wOth corson gio beweens the nealni fin of transmision lines.
dondutititce SO ores. Triory terniords: lion Voltage. Power Transmission Lines; Electric

Si o t .Fields; 
Magnetic Fields; EopIsurd; Dosim ary;

Prlmer Ktoodo Maheti limiCoor t s thoy An-tia

Pimarykwvrds: Magnetic FidCono ion;,Theory; Analytical Electric Coronas; Health; Biology; Research;

Solution. Finite Conductivity equirements; Recomoendations

Scondery Keywords: tnnironmetal Health; Environmental Effects;
HTISNI4ENS
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(INSULATION. MAGNETIC) 5478
() (BREAKDOWN STUDIES)

SREAKDON OF MAGNETIC INSULATION DUE TO DIAMAGNETISM (Exploding Wires)
I. Nellenhl EXPLODING WIRE RESEARCH 1774-1963
Cornell Unereia tyh Ithce. NY IASe J.R. McGrath
Toolel reserch rept. No. LPS-7A, 23p (C701971). Naval Research Lab, Washington, DC 20375
Availability: AD-70 ASS Mo. root. No. NRL-MR-16t. 2p (05/1966).

NTIS Availability: A633 623
A meenetic field can act as an Insulator by Inhibiting the NTIS

electrons free trensvrsing a gap between two metallic plates. It is A review of Exploding Wire Phenomena (ErIP) research Is eresented.
here sh o that, if electrens are produced at a high enough rate on This review covers the work Perforeed from 1774 to the most current
the surface of the negative plate, breakdown will occur. The Publication. Representative and significent studies are cited to
'critical' current density is given by an equation; or, if the indicate the difficulties associated with EWP research and the recent
current is spuce-charge limited. by another equation. The calculation Progress made in overcomino them. (Author)
here reported is non-relativistic, I.e. (H/sub 0/) >> (E/sub 0/) is Primary Keywords: Expinding Wires Reylews; Nevel Reseerch;
assumed. Ribliogranhies; Vaporization; Electric Currents;

Primary Eey.rds: Electron Seams Particle TrJectories; Electron Explosions; Electrical Proprties; Vapors;
Density; Equatons Of Motion; Magnetic Fields; Space Spectroscopy; Metals; Liht; Sources; Shock Wanes;
Charges; Electrostatics Nigh Temperature Research; Ignition; Aerosol

Secondary Eeyiierde: Di anetisa; Electron Gas Generators; Theory

5468 5483
(IREARKDON STUDIES) FAIL-SAFE ISOLATION DEVICE PROVIDES MAXIMUM ENERGY TRANSFER FROM
(Exolodino Wires) EXPLODING WIRE EXPERIMENTS

CHEMICAL AND PHYSICAL CHARACTERISTICS OF EXPLODING WIRE PRODUCTS O.S.F. Zucker

I.J. Nusnoll end 4.0. DriscoLL Lawrence Livermore Lab, Livermore. CA 94550
Aoston Colle Chestnut Hill. MA (IDA.1967).
(06/1971). Availability: UCID-16P6

Anailebilty: HYO-37SA-6 NTIS
NTIS For abstract, see NSA 31 03, number 08119.

For abstract, see NSA 25 19. number 43030. Primary Keywords: Electronic Circuits-Design; Detonators; Efficiency;
Primary Keyuords: Anti.ony; Barium; Cerium; Exploding Wire Phenomena; Electric Fuses; Energy Trensfer; ExpIoding Wires;

Indium; Iron; Lanthanum; Molybdenum; Neodymium; Fabrication; Failures; Signals
Rutheniur; Seleniun; Strontium; Tellurium; Tin; Secondary Keywords: NTISAEC
Yttrium; Zirconium

5401
5470 (ENERGY CONVERSION. MECHANICAL)
TIME-RESOLVED INTENSITY PATTERNS OF THE RADIATION FROM VARIOUS REGIONS (Rotating Machives)

OF A VACUUM SPARK DISCHARGE HIGH FEWER STUDY SUPERCONDUCTINO GENERATORS
A.1. Eing, C.C. Kuba, J.L. MoCebrie and L.D. Smith
westinghouse Electric Corp Lime Ohio Aerospace Electrical Div
Final rept. 2 Jun 75-1 Mar 76 (03/1976).

AK I Availability: AD-ACI 620/1ST
(S DOidN I ULION, ATERIAL) NTIS

oThis report summarizes the results of a design study of lightELECTRICAL CONDUCTION AND ELECTRICAL BREAKDOWIN OF ORGANIC INSULATORS weight, high Power electrical generators in the 10 to SO Megawett
AND SEMICONDUCTORS range with output voltages up to 200 kV dc (after rectifiction).

N. Ahne. . Andress. E. Nisen esd P. Roehl Superconducting machines representing the latest technology were the
Siemens AG Research Lab, Erlangen, FRG focus of the study; non-supercnducting machines utilizing the mgt
Final Reort. He. IMFT-F-T-76-56, 141p (12/1976). advanced conventionel design technologies were also studied to
Avallebility: H77p9415/SST develop comparable performance date. Turbine requirements and

NTIS integration features were studied to asure compatibility. A separate
The results of electr~cal naeeremente performe~d on eheretaried anJysisof MHO electrical generator desins "as also carried out to

pelyothylenes allo formulation of a simplified picture of the highlight comparable performance data for that type of power source.
conduction mechanism. The conduction current results from (Author)
electrode-injected eloctreons and leads to the build-up of a Primary Keywords: Generators; Auherconductivity$ High Power;lone-lived space charge. Initially the electronic contribution Is Lighteight; Kagnrtohydrodynam¢ Generators;
supraposed by a dipolar polarization current, the latter also giving Turbogeneretors; High Voltage; Pulses; Stators;
rise to the discharge currents observed. The space cee built up. Rotors; Cooling
especially In the presence of impurities and defects. may wel Secondary Keywords: Superconducting Generators; NTISDODXA
influence the electrical breakdown while the material's brakdown
strength, of about 800 kt/am, Is relatively unaffected by external
parameters.

Primary Keywords: Electrical Faults; Electrical Insulation; Electrical 5487
Resistivity; Organic Semiconductors; Polyethylenes; (SWITCHES. CLOSING; SWITCHES, DFEHING)
Chare Transfer; Electrical Measurement; high (Miscelleous Solid Stetm; MpIscellaneus Solid State)
Voltages; Organic Materiels; Power Lines; Space HIGH VOLTAGE. HIGH POER TRANSISTORS: CHARACTERISTICS OF DEVELOPMENTAL
Charge UNITS

Secondary Keywords: West Ger any; Dielectric Breakdown; W.M.J Leuson
Ireakdown(Elctronic Thr*shold); NTISHASAE Naval Research Lab, Washington, DC 20375

Distribution Restriction: In German; English Suary. Interim rapt. no. 8 No. NRL-R-1132, 1 (01/1961).
Availability: AD-AD45 47 8/5T

NTIS
5470 The Radio Corporation of America, under the "espices of Office of
(READOSI STUDIES) Naval Eesmarct contract number NOBsr-81322, has continued development
(Exploding Wires) work on silicon power transistors. Eight ste-of-the-art samples of

EXPLODING WIRE FACILITY this transistor, designated TA-1891, have been tested by the U.S.
A. DiGiacoso Navel Research Laboratory for noltage breakdown, output
Aerospace Corp, El Sagundo, CA 90245 characteristics end saturation voltage. The breakdown voltage of
Technical documantary rapt. No. TDR-tt9(62qO-30)-, 22p (10/1963). these units is in the range between 400 and 500 volts and the
Availability: AD-474 4)8/SOT characteristic is stable, with nO negative resistance regien up to

NTIS 500 volts. Cutput characteristics, although satisfactory. should be

The installation and calibration of the Materiel Sciences inoroved, particularly et low collector voltoae. Gain and saturation
Laboratory's eplodies wire facility are describad. The facility voltIgo fur these tan enpere units era excellent. A fifty percent
Provides blast Pressure pulses used, for elvonve, iv determining the rprovemst ,n the gain would result in a 20 to 25 ampere unit.
vulnerability of the char layer o ablatiu materials to impulses (hxrnul resistenco could probably be Improved, but Is, on the
reresentatine of shock-on-shock loading. In the original average, adequate at this time for 300 watts dissipation. Tue
configuration the facility was lmited to a maximum over-pressure of transiorn ore capable of 450 watts dissipation at 20 C case
IN psi with e duratien in the order Of 1.0 mSec. nodflcations, such tmaerature, even in the interim case provided.
as the Introduction of a straiht tube section end the addition of Primary Keyvwrds: Transistors; Acoustic Detection; Test And
two capacitors, are presently in progress to obtain higher peak Evaluation; High Power; High Voltage; Silicon

over-ressures. (Author) Electrical Prooerties; Curves(Gaometry); Plotters;
Primary Eeywords: Exploding WiresTest Facilities; Calibration; Broakdown(Electronic Threshold); Test Fixtures

Instrumentation; Shock Tubes; Ablation; Shock Wmves; Secondary Keywords: MOST-Project-4; NTISDODXA
Subsonic FLow; Transducers; Measurement; StagnatIon
Point; Circuits; Rectifiers; Capacitors; Resistors;
Wiring Diagrams; Piezoelectric Gages; Pressure 5488

Secondary Keywordsi NTZSDODX (PARTICLE BEAMS. ION)
Distribution Restriction: Distribution limitation now removed. (Generation)

IMPROVED BEAM CURRENT DENSITIES AT HIGH VOLTAGES
4.9. Fink546 Lawrence Livermore Lab, Livermore, CA 94550(IRRAROiW" STUDIRSi SREAKDOAIN STUDIES) )IA'197).

(Gas. Electrical; Exploding Wires) Availablity; UCI-723S
EXPLODING WIRE INITIATION AND ELECTRICAL OPERATION OF A 40-KV SYSTEM l ID1

FOR ARC-HEATED DRIVERS UP TO 10 FEET LONG 
NTIS

R a r A-. S IV E The performance of ion extractors is analyzed with crude

Amps Reser Cner. ffttield.pprocimations that show imroved performance to be pessible with the

NASA Report o NteASAT 0-OllA (AldkN). certain mudificet.ons. Nowecer. additional studios are required to

This rer. ds e em engy etorae and ectric-ac driver ot he teem o$tics In the presence of the deformed grids. (ERA

ste fre shock-drve facilies. Enrgy for the arc Is suplied nitation 52:0180201
;V. b r. d t. Primary Kewyords: Ion Sources; goon Currents; lee Extraction;
froma capacitor bank rated at I MJ at en operati voltage of O . Electrodes Ion Reams; Plasma
Results era presented for arc dischrge Lengths of a4 end 116 inches Secodry Keyords: ERDA,700103. NTISERDA
with peak currents of AN0 kA. The entire erc strike sequence of
eol:ding wire initietion, dwel period, and subsequent bank
dischrge I dsseeld. The composition of the driver ges is shown to
be a factor that Limits the asucharee of stored energy from the
aeOpacitor bank. 17 Pfs.

Primary Key ords: Eoding Wire; Long Arc; High Energy Density; Wire
Variation

Secondary R vrds Shock Driver I//'



(BREAKDOWN STUDIES) (SA4
SRecvery)TON, ATERIAL)

INVESTIGATION OF NIH POSER GASEOUS ELECTRONICS tsolidlS d J PergOlo PHOTOCONDUCTIVITY OF HIGH VOLTAGE SPACE INSULATING MATERIALS:
M.S.o de A.eo nc. urli nMEASUREMENTS WITH METAL ELECTRODESMicrowave A:soci,@tes Znc., Surlinoton;,MA

twarterlo rept. no. 3. 1 Awg-l Oct RA (02/1E7). NT. Coffey end J.E. Honevica

AnaiLabiLity: AD-SIR 279/4ST Stanford Reoeorch Institute., Menlo Park, CA 94023

NTIS Interim Technical Report. 1 Jul. 1974 - 1 Apr. 19?5. No.

Am i tvstOigatign of the role of electron attaching games in the NASA-CR-15283 , Sip (04/1975).

eerformnce o TN tubes he continued. Attempts at verifying recovery Availability; N77-253A5/EST

ti f tu*6y n broieea hoi T
tcme theory in bromine end chlorine discharges at higher peek powers NTIS
then previously, mat with no success because of gas contamination The electrical conductlvltes of high voltage Insulating materials

attributed to dicherge induced wall otgassing. An inotigatn f ore measured in the dark and under varnous intensites of
attrbute to iscargeindued e % !~t -ug 1s1g An in~l.t~o ofHmntion. Th. materials invetigatedo icludd EP Teflon,

the bromine recovery characteristic over a C to 330 C ambientmina

te'pereture range showed no significant variations. This result K otn -t fused quartc. end perylee Conductlvitiss were determined
indicetes tht the attachment rote is insensitive to electron as functions of temperature between 22 end 100 C end light intensity
eneies ithe thermal ra the tt between 0 end 2.5 kW/m2. The thicknems dependence of the conductivity

enrisin the thermI range. Th atn n thor hs ee

etnded to apy to the d hrge period as wl entthe reCery .as determined for Teflon and Kooton. and the Influence of spectrel
eniod hstended t theory d coreato leakae as w ell as he rcoery wavelengths on the conductivity was determined is severel cases. AllPeriod. This extended theory correlates leakage *s wall as rdecoverynen

time to the parameters of an attachment controlled gas discharg. r oasure ts were made in a vacuum to simulate a space environment.
skin depth theory has been applied to determine elsctron density and ond all samples had metallic electrodes. The conductivity of Kapton

discharge thickness. Aiithor) - van permanently increased by exposure to light; changes as great as
Primry Keywords Transmit Receive TubIs_'issociation; five orders of magnitude were observed after sic hours of

Ions Recvmbination Reactions; Bromine; Chlorine; illum(nativn.
Electron Density; React;on Kinetics; Electric Arcs; Primary keywords: Electrical tesivstivit; Kepton (Trademark);E n G Photcconductinity; Teflon (Trademark); ElectricalPressure; Attenyation; G.'s Discharges Ins-Iti-n Light (Visible Rd,e~e) iii. ar ArrIaysi;

Secondary Keywords: R-ovuery 7me; NTISDTDTD InsulatbS
Oistribution Restriction: DISTRIBUTION LIMITATION NOW REMOVED. Secondary KeyTords: NTSrASA

5490
IREAKOWH STUDIES) 5*95
(EPlodino Wines) (SWITCHES, CLOSING)

YNVESTIGATIONS OF THE EXPLODING WIRE PROCESS AS A SOURCE FOR HIGH Vacuum Gos. PlasMa-injection)TIfEAUD TDISPLOSMA-INJECTIDH VACUUM ENERGY DIVENTEE (CROWRAR)
TEMPERATURE STUDIES H..D~e S

O.C. Cassldy and Sg.C.S. Abramowitz H.S. Duke rlmvt ii, c
National Bureau of Standards Washington D C Garan El4 cFicaC). c e 64- n 102/ 66 .
Interim rapt. No. HBS-Monograph-109, S9p (1/1968). Rapt. no. 4 Fnal Jul A n

Availability: AD-A1 912 Availability: AD-478R4t/8ST

N4TIS Pills
N u old wirestare The purpose of this program was to conduct a theoretical and

dscribed. The results include time-resvlved measurements of oprimontal study towardesthblapsio h desig edete fre
electrical energy. power, voltage, end currant during the discharge; high-voltage energy diverter*. T approach utilized the relatively

osniodic still and high-speed photographs of the entire ePplosion new principle of plasmoid injection for triggering the breakdown of aa ~ eslt~~r 0high-vacuum multiple- Soction igap fe temlo* i cnd cof

Process; integrated and time-relved measurements of the Intensity
end spectral distribution of the radiation emitted; end time-resolved period the gap returns to a high-vacuum state and voltage hold-off

Ibsorption spectra from the products of the discharge, with emphasis capability. ready for a subsequent controlled operation by theon observations of the spectrum of the All eslecule. The apparatus. plasnoid trigger. Studies were made on the effects of electrode

instrumentation, and fast-measurement techniques developed in order material, geometry, sputtering, vacuum conditions. eoternal geometry.

op tthese direct epmental bsrvatioe and meurement, methods of generating the plasmoid, electron and ion densities and
under the to treme and transient conditions of the moplosine their rate of p-opagatiOr through vacuum, the trigger geoetrlicl

discharge, are also described. Results from calculations of the arrangement and location with respect to the hold-off electrodes. use

composition entropy, enthelpy. and density of the explosion mixture of multiple triggering elements, factors influenhcig DoeroLing range,
ore given. (Author) use of variable spacing and triggering speed, power-handling

Primary Keywords: Enoloding Sires Nigh-temmraturm Research; capabilities and recovery characteristics. The principles studied
Aluminum Eoploding Sires; Standardization; Reviews; were used to construct a model of a high-power triggered vacuum g

Design; fih-speed Photography; Eleciric Discharges: with an operation objective of 350.o00 volts DC. The limited tests
Ovygen; Elusive; Entropy; Enthalpy; SpectraCisible results on the nodel are presented and recommendations for further* ltrani"t: SEtrc sVl~i ort. (Author)

Secondary Kevuars Tie Rei d) Spectroscopy Primary Keywords: PlasmasCPhysics)Energy Management; ElectricSeod ry estorico: im ilmbi~ivy: S Petroscopy aalbefo Discharges Trigger Circuito; Electric Arcs;
Distribution cti:itching ircuits; Electric Insulation; Pasm

SuPerintendent of Documants GPO, Washington. Jets; Electrodes; Erosion; Electron Tubes; Ions;
D. C. 20402, S.55. Performence(Enginserino); Injection

Sscondary Keywords: Crowbar; Energy Diverters; HIISDDIDi 491 Distribution Restriction: Distribution limlttilon now removed.

(BNEAEDOPIN STUDIES; BREAROOWN STUDIES; BREAKDOWN STUDIES)
(Gas. Electrical; Gai Electrical; Reviews)

ELECTRICAL SEAKDOWN OF GASES: THE PREBREAODOWN STAGE 59
E.E. Eunhardt A 20 KV, NANOSECOND-RISE-TIME PULSE GENERATOR USING KRYTRONS

Teas Tech University, Lubbock, TX 79409
DEEE Transactions On Plae Science, Vol. PS-8. No. S. pe 130-138

CRL1981).
In this paper, a review of the theories and experiments devoted to S499

the understanding of the develoement of the electrical breakdown of a (BREAKDOWN STUDIES)
gas insuleted gap, i.e., the ewitchIng delay, is Presented. The IEuloding Wires)
presentation Is chronological. The classical Townsend and streamer RADIATION GENERATION FROM EXPLODING WIRE
models for brekdoun ore discussed; followed by a brief occount of M.O. Rhattachery, J.P. Craig and T.P. Troat
the continuous acceleration and avelanche-chain models. These last 

T
evas Tech Univ Lubbock Dept of Electrical Engineering

two models hve been proposed primarilv to describe breakdown at Final reut. )OB'lSk).
large electric fields. Then. the two-group model for breakdown at Availability: AD-ACO 07/EST
voltages above ap:rooisate*y lO-prcemt self-breakdown is presented. NTIS

FinaLly, a brief analysis Ic given of the prenemt state of the field A theoretical investigation has been performed on the duel nature
and the direction it is taking. Al gies, of the epenimentaliv obse-ved x-ray spectre emitted by high power

Primary EyBwords: Prebreaedown Current; Ian Rrmakdown; Townsend mopoded gins plasnus. The ohserved spectre convict of a eteelyIonization; streamer Theory; Continuous docreuning region for photon energies below about EKeV followed by a
Acceleration; Avalanche-chain norrly constert region above this value. The region of steep decrese

COPYRIGHT: 198 IEEE, REPRINTED wITh PERMISSION is the relt of Breasstrahlung from plasna electrons having a
Mscwvllian distribution. The constant region wa considered as bei.g
cisod by non-thermlI high energy electrons. Thi constant region was

S*92 investigated in mare detail. They calculated first the Eressstrahlung

(DIAGNOSTICS AND INSTRUMENTATION) spectrum thot would result from mono-energetic electrons of S. 10,

S( 1:urrent) 20, 50 and 120 toy Incident on tungs
t
en: targets. All the spectra were

MEASUREMENT OF FAST RISETIME MEGAMPERE CURRENTS BY QUARTZ GAUGE found to have the same flat hoape. The case of non-Maowllion
N.E. Wiliams, mM. ~McDniel and R.W. Stinnett distributiOn of electrons was eamined by using a distribtion
Sandia Labs, ylbuqvwrgce, NM 07115 function appropriate to a homogeneous plasm In a strong electric
Sandia Report Ho. SAND O-l*AOC (OR/IN80), field. After integration it .os found that the spectrum changed from
Aclia lit: 0 to flat as o function 

o 
tin. It was concluded thet 0 flat

NTIS saoctrun may ri through distortion of the electron distribution
Quertz goeges have been used on the Sandia National Laboratories vunction in a strong electric field. (Author)

Proto II accelrator to emasurm current in the magnaticallo insulated primary Keywords: Kuploding Wires; Electromagnetic Radiation;
transmission lines at the 11 TW power level The accelmratcr delivers Bremsstrahluvg; X Rays; Plasmas(Physics); Nigh
3.5 MA at 2E14 A/s in a 40 Os pUlse to a 0)27 m diameter aluminum Vlta; Photons; Methematical Analysis; Statistical
Iner to oroduce a high density plasma At this radius evd dI/do Distributions; Pulses
levels, the N-dot monitors no longer function for the esovuneceot of Sevondury KEiwords: KT.SDIDUA
load current because the monitor suffers electrical breakdown Hnart

5 pressure gauges maumood at a radius v€ 0.0k i nave successaully
ac9sured the ragnetic oressure due no the load current vitO Ot1

nanosecond temporal resolution. 2 Refs. (EREAKDOWN STUDIES)
Primary Kervords: 50.0t Pressure tawom; Magnetic Pressure; Pest Rise :f-)vd;vg Wires)

Time; Verg High Current; No Field Perturbation -!CORDING SHOCK WAVES AND EXPLODING WIRE ELECTRICAL CHARACTERISTICS
YA. Kotoc and M A. MlAnikov

IFD Sri oht-Patterson AF. ON
tr FID-MT-2 84-a_:, ISv (a?79145).
AcailabilitV: AD-68 N89

NTIS
0 mystem for the recording OF shock-wave velocities and the

current end voltage in an moloding wire is described The purpose
op the present work is to creoe a source of shock waves ith

controllabIe (variabll) parameters, The oeltlon of the problem
consiss in the strict svmchrenizmtlon of the bosic elements of the
system The circuitry and its operation are described end its
v-nroments discussed. (Author)

n._av ev.rds Exoloding Wirms-Electrlcel Proport is; Shock
bones5Recording Systems; Measurement; Mesuring
D virsI Elec tric l Electronic); Optical Egulopnt;
SVnnlronzation(Electronics); USSR

Sarduny Keruords Trarslations
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(INSULATION. MAGNETIC) 5511
C) (SWITCHES, OPENING)

SIMULATION OF POWER FLOW IN MAGNETICALLY INSULATED CONVOLUTES FOR (EsPlosie Fuses)
PULSED MODULAR ACCELERATORS CHARACTERISTICS OF A MAGNETIC ENERGY STORAGE SYSTEM USING EXPLODING

D.5. Seidel. D.C. Coplen end J.F. VanDfevender FOILS
Sandia Labs. Albuquerque, NM 87115 J.N. isrco end L.C. eurhHrdt
Sandia Report No. SAND 80-1241C C07/1968). Los Alao.s National Lobs, Los Alamo, NM 87343
Availabillty: SAND 80-1241C Journal Of Applied Physics, Vol. 41, No. 9. pp 394-38099 (0/1070).

NTIS A capacitor benk operating at 15 kJ is used to energize an
Recant advances In the technology of magnetic insulation hove led inductive system of 40 nN. Interrupting the current of epproxlmately

to the design of a new class ef high power modular accelerators such 811 kA. by moans of an eoplading copper foil fuse. produces voltages
as PFA I which ie nearing comaletion at Sandia National Laboratory. across the fuse of the order of SI AN. The opening lice of the fuse,
In this accelerator. power is fed inward along 36 radially as well as the characteristics of the voltege deoeloped across the
converging, magnetically insulated transmission line (MITLI) modules. fuse are euaonad as a function of the fuse dicensions. If transfer
In many aplications, these t6 modules must be recombined into a of the current into a catching inductive load is to tate piece at the
central magnetically insulated convolute. This recombination can have time of peak voltage, energy transfer efficiency a of the order of
a significant effect Upon magnetic insulation, primarily due to the S% with I-dot's of the order of ZEIZ A/sen. N Refs.
inevitable lack of simultaneity between power pulses in the 36 MITL Primary Keywords: Copper Fell Fuse; IS AV Charging foltage; 80 kV
modul.s. In this paper, two distinct simulation approaches for Output Voltage Multi laver Fuse
magnetic insulation are developed which can be used to address the COPYRIGHT: 1970 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH
question of nonsicultanmity. First, a two-dimensional model for a PERMISSION
twv-modjle system is simulated using a fully electromagnetic,
two.d InI*, time-dependent particle code. Nest, a nonlinear
equivalent circuit approach is used to compare with the direct 5517siiulutioi for the two module case. The latter approach is than (DIAGNOSTICS AND INSTRUMENTATIGN)
eotended to a more interesting three-dimensional geometry with (Voltage)
several MTL modules. 1A Eofs.

Prirury Keywords: Combination, Of Power From Smveral Modules; Pulse N.. Harris HIGH VOLTAGE PROBE FOR LIQUID IWIERSION
Simultaneity; Simulation; Numerical Calculation; Nel Research Lab. Washington. DC 20)70
Particle Code; Nonlinear Equivalent Circuit The Reaviw Of Scientific Instruments. Vol. 45, No. 7. pp 961-962

Secondary Keywords: Particle Ream Fusion (07/1974).

A capacitive voltage divider for the measurement of very high
voltage transients in liquid-filled transmission lines has bean

5308 developed. The probe is suitable for pulse lengths in the range 10
(SPEARDOWN STUDIES) nnec to I microsecond, and pet voltages between SO a and 10 M . The
(EPloding Wires) divider automatically ovmensates for changes in dilectric constant

TERMINATED EXPLODING WIRE ENERGY SOURCE and loss. 0 Rofs.
L.A. Rosenthal Prirary Keywords: Capacitive Voltage Divider; Liquid Filled;Naval Ordnance Test Station, Pasadena., CA Transmission Line; II MV Voltage Range; Compensation
No. NOLTR-AS-12. 2p (04/1q65). COPYRIGHT: 1974 AMERICAN IHSTITUTE IF PHYSICS. REPRINTED WITH
Availability: AD-AiR 478 PERMISS014

NTIS

By placine a discharge or ,dumIp' tube across an eaploding
bnidgeire load, it is possIle to by-pass the electrical energy end 5518
terminate the exPlosion of the wire. The durp tuba is triggered by a (SWITCHES. IPENING
signal derived from the energy removed frcm the storage capacitor. (EvPlosive Fuses)
(Author) NIGH-POWER PUILSE STEEPENING BY MEANS OF EXPLODING WIRES

Primary Keywuords: Eeplodine Wiremoplosine Initiators; Expiosioe IS. Janen and H. Koritz
Initiators Eaploding Wires; Capacitors; Circuits ArcoEverett Research Lab, Everett 40. MA

Secondary REywords: EcPlodin Bridge Wires The Review Of Scientific Instruments. Vol. 30. Ho. 11. pp 1032-1037

A circuit technique is described which reduces the rise times of
S50N high power pulses by neans of exploding wires. This circuit Is a
IRREAK OWN STUDIES) nonlinear lumped parameter transmission line. The magnetic energy ia
(E.leding Wires) stored in the intarstage lead inductances and rapidly transferred
T I APPLICATION OP P.M. BRIDOMAN'S 'NEW EMF TO EXPLODING WIRE PHENOMENA into (or more correctly, shared with) succeeding stages by the
E.G. Moses and T Rorneff vaporization of eoploding wire resistive fuse elements connected in
Temple University. Philadelphia, PA 19122 shunt botnn the leads. In our case. each of three resistive fuse
Availabilityr AE602 13 elements vonsisted of 20 to SI parallel 0.001-in diem copper wires

NTIS held in place across a 2-in. gap ith pressure sensitive tape. An
P.M. Bridgman propounded the possible eoistenoe of a 'New emf' enoiricelly determined errangment is described wherein we havegenerted in a condvactor carrying a current due 

t

o a time varying increased the movimum rote of current rise From 300010 -

te-perature. This aef was not detected by any researchers due to the amp/microsocond to AEOOIO amp/microsecond. Using this technique, a
fact that the mag.itude of this generated voltage is very rall under monctic field of 1100 gauss is built up In 0.1S microsecond
normal C onditons. No.aever. under the conditions of an mxploding throughout a volume i cm in length end 10 cm in diameter. It will be
wire the magnitude of the "IF can become increasingly imoortant. It sh.i that the b.sl results are obtained with high conductivity fuseis shown that this affect can possibly account for the mcess eneroy materials such as copper or aluminum. Similarity theorems arm
required to melt ad vaporize a wire under the extreme conditions of presented for the design of pulse steepening elements for use with
a ratd discharge. (Author) circuits having similar pulse shapes but different energies and

Primary Reywords: EXPLODING WIRESELECTRICAL PROPERTIES; VOLTAGE; charocteristic impedances. 0 Refs.
THERMODYNAMICS; WIRE; MELTING; VAPORIZATION; ENERGY; Primary Keywords: Pulse Sharpening; Nonlinear Lumped Parameter Line;
HALL EFFECT; CAPACITORS Multiple Stages; Copper Wire; Aluminum ire;

Secondary Kayoaerds: BRIDGMAN EFcECT DionsIonal Analysis
COPYRIGHT: 1959 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH

PERMISSION

DAGNMOSTICS AND INSTRIMENTATION; DIAGNOSTICS AND INSTRUMENTATION;
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(Current; ltagei Generation) (PARTICLE BEA'IS, ELECTRON)
VOLTAGE AND CURRENT MEASUREMENTS IN HIFX DIODES (G neretion)

J.D. Silverstein MICROSECOND DURATION INTENSE RELATIVISTIC ELECTRON SEAMS
Harry DOamend Labs. Adelphi. MD 20183 M. Friedman and M. Ury
Technical cane. Na. NDL-TM-77-6. 11p (08/117). aveal Research Lab, W thnglon, UC 20373
Availabil"ity AD- . 3 971 15T The Review Of Sc.ntific Instruments. Vol. 43, No. I1, pp 1AOO-AHINTIS (I1/1991).

Cpacltive-oeltage (:) monitors ad shun-r--stsr il monitors a preliminary study ws performed to ascertain the feasibility of
have been Fabricated for the Harry Diamond Laboratories dalicorivo large guontitis of electrical energy In relativistic
High-Inteasity Flash X Ray Facility. Sensitivities of these monitors electron beams of long Pulse duration. An electron beam of 8 kA peak
hane been measured te en accuracy of ID percent or better by improoe current and 250 kV peak voltage was produced with a duration of 0>1
mulee techniques. The monitors were used to measure V ad I Pulses a. microsecond. The electron beam ws transported through a 1 m long
cherge neltees between 2.1 and S.D MV for both high- and drift tube with little energy loss. 9 Refs.
law-impedance to) diodes. For the high-a diode, consisting of a Primarv Keywords: Long Duration E-beem; Foilless Diode; Drift Tube;
herical cathode and alaanode. 2 InCreases from 70 to 120 Guiding Magnetic Field
ohms v the cathode-anode gap 'a increased from 1 5 to 3.8 cm. For COPYRIGHT 1972 AMERICAH INSTITUTE OF PHYSICS. REPRINTED WITH
the low-Z diode, whose cathode and anode are both planer. 2 increases PER MISION
free to 5) ohms as the cethod-anode as Is increased From 0.4 to
1.4 cm. Electrsn energy spectre calculated from the V and I pulses
are In reapamable agreement with those masured previously by .eas 5320
Of a magnetic spectrameter. There is also generai agreement between (BREATOWN STUDIES)
the time variation of gamma dose rate calculated from the N end I (Eaploding Wires)
eslses end that measured with a scItllator-ahotodode. However, the EXPLODINT WIRES IN STRONG AXIAL MAGNETIC FIELDS
doses obtained by integrating the calculated dose rates are. on the EM. Vonig, M. cristiansen and M.O. feger
average. 70 percent lower than these measured with CeP2Mv To, Tech (Jn.ersity, Lubbock, 91 79h0
thermoluminescent dosimeters. 'Author) Journal of Appeed Physics, Vol. 44, No. i. pp 1023 (!4/1073).

Primry Keywords: Pulses; Measurir Instruments, Manitors; Thin copper sires, typically No. 27 end No. 35. were EaplodEd In
Diodestlect'uv Tubes). Voltage; Electric Current; magnptc fields up to 72 tG. The ambient gas was atmespheric pressure
Field Emission Tubes. Flash Radiography; X HRo air PJ ore lengths were R.S-l.3S cm. the applied voltage 3-7 kV.
Ameartus; Electrical Impedance; Nigh Veltagh; thu Fak rurre Vs 3.5-q kA. and the ringing Frequency 300 kHz. The
Capacitance; Shunts; Resitors; Electron Energy eff- of the magnetic field was generally to incrose the pause

Secondary Reywords: NTISOODA (a anu to 'ncreose deming of discharge. I Refs.
Prieo.. Osywords: Evoinding Wire; Cooper Wire; Magnetic Field; 72 kG

F"aLd; Air; Incrcased Current PauseCOPYFIGHI 1070 APFR)AN INSTITUTE OF PHYSICS, REPRINTED WITH
PEVM)SSITN



3321 5555535
SWTES OPENING) SEDON STUDIES)
EAlosive Fuse.)R

RAPID TRANSFER OF MAGNETIC ENERGY BY MEANS OF EXPLODING FOILS (Lightning)
C. Maisoner. J.07 inkerS and C. GourlnS TECHNIQUES OF STRZE TESTS ON STRUCTURES. COMPONENTS AND MATERIALS

Lab Cas lonizoati. Euratom-CHEN. Prasceti. Italy A. Hanso n
The Eerie Of Scientific Instruments, Vol. 37, No. 10. pp 130-139 Cuohfe Lab. Abingdon. Oofordshire. UE(10/IkA). 1973 Conference Of Lightning And Static ElectrtcIty. p 1-12 111/1973).

Rapid transfer of eagnetic energy to an inductive load is usually The Lightnring sinulation fao'lities at Culhas Laberatory are
done by discharging a condenser bank, but it can. in principle, also described. The design philosophy behind the pulse generators utilized
doear discussed. uith ai coenrison with the known characteristics of
be det by using inductive strge. The roblem then is how to open n r coxiin refy.hA t
quily a switch cerrying a l c r U a t ( p n lightning presented briefly. A ,opt

cylindricel foil of aluminum as a switch, energies of the under of briefly described. The testing philosophy and various materials
IfE 4 kane been transferred into an inductance of about IE-S in a resncnses (heat damage, magnetic forces. etc.) to sielations are

fwtiss *-I** ... An elementary theory of the explosion of the foil di.scussed in spe detail. 0 RePs.
is Presented- it is shown to agreeo wth e Priiary Keywords Lightning Simulation; Pule Generator; Swept Stroke;
results. Technical problems associatod well eheosrina Heat Damage; Induced Effects; Test Phi losophy;
a fast witch can be considered solved up to an energy l of at C9 A NUTCA
least 10* kJ. S Rats. COPYRIGHT 1974 ROYAL AERONAUTICAL SOCIET

Prieary Keywo-ds: Cylindrical Aluimue Foil; Experiment; Theory;
Conductinity; Teepereture Considerations

COPYRIGHn. 1966 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH 3336
PERMISSION (PARTICLE BEAMS, ELECTRON)

()
THE GAMBLE I PULSED ELECTRON BEAM GENERATOR

3527 .. Coo-erstein, j.4. Candn and J.R. Soller

(REAKDWH STUDIES) Naval Reoearch Lab. Washington. DC 2373
(Can. Elcutricall Jourvol If Vacuiin Scienus And Technlogy. 1ol. 10, No. A. pp 9RI-$k
COMUFT#TION OF AXIAL AND'RADIAL DEVELOPMENT CF DISCHARGES BETWEEN PLANE 1l/;973).

PARALLEL ELECTRODES Several odif.cations, including lengthening of the pulse forming
A.J. Davies,. C.J. Evans. P. Townsend and P.M Woodinon line. louoriii tue cutout pulse asplitude. and sharply reducing the
Univesity College ef Swansea. Singleton Park. Swansea. Males proctise areltule have ben node to the Gamble I electron beanProcendings Of The OEE. Vol. 12k, No. 2 p 179-192 102/1977). guneator The generator0 wnich consistS of a Marx generator charging

A tun-dinensonal numa.nol nelculetion for the nmuletion of C uot 0-nsated intermediote storage capacitor feeding a
Axially sunetrc disuhergas Is presented. Calculati.ns simulating uator-ns..lcted pulse forcing line, yaw produces a boan of 750 key
prt ts dome in ntrogen r. ad. Th td eeotin The mor comnednt chanoes include substitution ofehriggurec gas so(ches for the previously used water switches and

streak ehotograhn were found En agree uell wth those obtained in ionruvt~ci 00 a nelw diode innulatOr. 12 tots.the exoniints. As the cathnde streamer neared the cathode, tie
ceaiaTvn failed due to instabiities that developed. 10 Ras. Prinai Keuwcrds Gas Suitch; Diode Insulator; Impedance Transforming

Primary Keywords: 2-0 onizat:on Grewth; Plane Electrodes; Parallel Line; Prepulsa Reduction
Electrodes; Calculted Field Distribution; Photon COPYRIGHT: 1973 THE AMERICAN VACUUM SOCIETY

COPYRIGHT: 1977 IEE
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(GeneratiOn)

DIELECTRICS STUDY: FINAL REPORT TWO SPECIES FLOW IN RELATIVISTIC DIODES NEAR THE CRITICAL FIELD FOR
DNA Report No. DNA2823F (06/1972). MAGNETIC INSULATION

I Refs. R. Beroeron
Sandia Las. Albuquerque, NM 87115
Aeplied Phvsics Letters. toO. 20 No. A. pp 3Ot-308 (03/976).

3332 An analysis of space-chrge-liitad countrstraning flow of Ions
iREAEDOWN STUDIES; SWITCHES. CLOSING) and electrons in a higi-eoltagm planar diode in th, presence ot a

(Electrodes; Gas Gaps. Materiais) strong transverse magnetic field is oresnted. A two-compoannt
EXPLOSIVE ANODE EROSION IN HIGH CURRENT SPARKS one-doevonal cold-fluid odel is used which includes most

K. Schonbach and N. Fischer self-consistSnt effects. A substantial enhancement of ion current by
Angowandte Fhysik. Technisthe Nochschule Darmstadt. Darestadt * FRO a actor of 3-A is found at fields Slightly larger thean the critical
Applied Option. Vol. 9. No. 7 pp 1R95-1A97 (07/19713. e7onotin insulation field. 1k Rafs.

Anode jets believed to be formed by en explosion of meaterial at Pr vuni Keywords: Countarstrea.ino Flow; Spacechele-mited; Planar
the anode of a spark gap are studied. The authors discuss the Diode; Ion Current Enhance ent; Magnetic Insulation;
relItionshIp of the jet with current rise. electroda electrical C-itcal Fie*d
conductivity, thermal cenductinity. end boiling point for lead. COPYRvuHT: 1976 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
Copoer, tungsten. and aluminum. The temporal development of the spark PERMISSION
channel and anode jet are presonted. It is concluded that the anode
jet is formed by local heting of electrons incident on the anode. 4
R. 533

Primary Keywords: Anode Jet; Turbulence; Anode Drop; Dependence On )DIAGVOSTICS AND INSTRUMENTATION)
Catode Material; TherealizatIn BCurrent)

COPYRIGHT: 1970 AMERICAN OPTICAL SOCIETY SURGE MEASUREMENT ERRORS INTRODUCED BY COAXIAL CABLES
J.. Park
Natioeil Bureau of St.ndards. Washington. DC 2023k
3omun catlon And Electronics. al . , t. . No. 37 pp 34S-47

IREFARDOWN STUDIES) REVIEWS AND CONFERENCES) TIOY'ISV).h :QS ( N SThs author considers measurement of pulsed voltages and. in(Revie.s; Reviews) particular. the errors introduced by the coal cables used to
INVESTIGATIONS INTO ELECTRICAL DISCHAROES IN GASES t-n,-t dCnostic date between sensor and recording medium.

B.N. Rlyarfol'd Ed. AtMenvotion n the signal due to losses in the conductors ard
All-Unioa, Institute. Macc. USSR delactrc t

0 
the cable are considered. as well as errors introduced

Publisher; The Macmillan Co.. Ny (E/19bk). b _ariaton in the cble imedence with frequency. Ceble termination
Trans. From: The Collected Papers Edited by B.H. Klyerfel'd By D. is also diSCUSSed. Suggestions are included for minimization of error

Cad crrontiro for inherent errors. N Rafs.
This book is a collection of 12 capers by Pussies authors Prinarc Roiwurds: Conial Cable; Measurement Error; Attemuation;

concerning discharges in gases and iorcuvr neor. The first tun Impuodnce Variation Wth Frequency; Termination
papers ¢ontern the initial ohAso. of elt-susteining discharges in COPYRIGHT- 1959 AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS
several oas with Pd combinatinns that fall to the left of the
minimum of the Paschc curve 

T
v sore papers folow an the olasna

spreading of the early part of a discharge end on cathode effects A
good caper follows on 9ostdschrge recovery in several gases T, 5
lest seven papers concern Crovosses ;hut Occur i mercury vapor (5r9 R O SD
(including cathode effects) that include cathode soot abset, vo. lon. E STUDI)
ao hisries at mercury vapor densities in disthaross art TE MECHANISM OF THE LONG SPARE FORMATION

aoe'fcs 128 Retf,. I Galliobarti
Priery Koyvwrds: Sel'-sustinisg Breakdown; Polyatomic Ga; P U _%,

Novuriforn Field; Plasma Spread; PvstbrkJdo. Fad.va University. Padova, ItalyRecoery Mecur Ar; Cahod Efect, AodeJvournal Of Physics, Vol. NO. NO. 7, pp CT-INS-C7-ISO (d7/19791.
Recovery Mercury Arc; Ctd Effects. Anod Trans Journa. D Physique O. C7-193C720 uilt 1979)
Effects, Pjasia Dnsity The authors cresent several theoretical and eaperimental results

COPYRIGHT 196k PEPtAMOM PRESS LTD on tns ohysics of long sparks The mechanism of breakdown is followed

through initiation of ,vniuatien through conductive arc channel. The
534 air gap consideed is a rod-Plane type with a positive Pulse applied

t the rod. The o'fevs of incident radiation is also considered.(BREAVOOWN STUDIES; IREARDlWN STUDIES) Diagnostis ore discussed. 134 Rats.
(Gas Electrical; Surface Flashoer) Ir Kl,.ords: Lo P.rk; Rod-pE y s

SWITCHING SURGE AND IM
5
ULSE SPARKOVER CHARACTERISTICS OP LARGE GAP ry vle p; Early Phases; PulseSPACINGS AND LONG INSULATOR STRINGS Vyltage; Enperiment; Theory; Modeling; Diegonstics

T. Udo
Central Research Institute of The Electric Power Industry. Tokyo. Jewen 5
IEEE Transactions On Power Appanatun And Systems. 001 FAG-Uk. Nc 4" no :IRLaEECWS STUDIES;

OON-309 (Ot/19A3). iG^o. Elautric.l)
This paper describes the rasults o* soarkover tssts made with CCrPUTER SIMULATION OF RAPIDLY DEVELOPING GASEOUS DISCHARGES

impulse voltages end switching surges for large gP soan ngs a-v lung eaias. C., Oaues and C.J Evans
insulator strings under bvth dry and wet conditons. The tests wor a C g of Seno Sigletoconducted at the Shiobora Outdoor Labvratoir; a 10.000-hA 731-k, ir-vncdrs If Tole lEE 5An.sl. SiNgonk. Ri p t nsZ 06/19711

codut -r-oed gs Of Th. IEE, V.I. i11, No. 6, pp 816-823 0;,19 7L.

surge generator was used. N Rets.can
Primary Eywsvds: Impule foltage; Wet Conditions; Dry Conditions; 10 ii'1sf dctio i r o e r s ofatr hin-orvth-rate gaseous discharge. The rmN featore of thisCOPYRIGMt: 196 C IEEE. REPRINTED WITH PCyln e Gu;utivn n- Townsend ionization and field distortion due to the

plaso-ce of so~c chrrge. The simultion proceeds from as initially

vi., oyi vid with a s-oll ore of alectrons emitted froS the cathode
t. fill brecid-un. Cvthode o. anode streamers are predicted
s~cosullv. Areenent with the eoperlmsntul results of Wagner in
itrnoen oe ssen to be good. 7 Ref 5 .

riir v Pevi.-ds Tv.vnnond Eree1o1d.; Sosce Charge; Electric Field
Dntortion; Anne Stra er; Cathode Streamer;
Nuverical Simulatiop
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COUPLING ETWEEN OPEN AND SHIELDED WIRE LINES DYER A OROUND PLANE MAStETIC SHIELDED ENCLOSURE DESIGN IN THE DC AND VLF REGION

R.J. Mohr A.R. Thomas
Cutler-Naemer Inc, Deer Park, NY TRW Systems Group. Redondo Reach CA

IEEE Transactions On Electromagnetic Compatibility, Vol. EMC-M. No. 2. IEEE Trensactions In Electromagnetic Compatibility. Vol. EMC-iO, No. 1,
pp 34-45 (B9/19A7). PP 147-152 tOT/19AS).

Conenibnt eneressieos are derived which permit accure A review of magnetic shielding concepts end equations as applied

determination of induced interference in even unshitlded wire end to ideal shield configurations has provided a basis Her the analysis

shielded wire or coaxial lines due to AC and transient currents, of the shielding effectiveness of practical shielded enclosures to DC
Curves end tables are presented for obtaining key araneters in the and VLF magnetic fields. The permeability of the shield material is

calculation of interference. The limitations of the derived considered as a functlon of the induction, and a significantly
eueressions are set forth and an ehample interference problem improved method of estimating the induction and permeability of the
solved. Eaperimentel verification of the analysiis s presented. 7 nheld is presented. Tho effects of multiple shell geometry are givenRf. by the equations of this analysis, which are indeterminable with a

Primary Reywords: Analytical epressions; Coupling Coefficient; transmission line analysis. The dograding effents of other departures
Several Geometries; Attenuation Effectiveness; from ide61 shield materials and configurations are analyzed
E rperiment; Theory qualitatively; equations for estimating the magnitude of thoseCOPYRIGHT: :967 IEEE. REPRINTED WITt PERMISSION effects are developed whore Possible. IS Eefs.Primary Keyword: Magnetic Shielding; Shielding Concepts; Design

Criteria; Induction Estimation; Multiple Shields
T GCAI COPYRIGHT: 1968 IEEE. REPRINTED WITH PERMISSIONUEECROAINETIC COMPATIBILITYI

10rOnd"n And Shielding)
ELECTROMAGNETIC-INTERFERENCE CONTROL

E.F. Vance
Stanford Research Institute. Melo Park, CA 9425 5554

IEEE Transactions In Electromagetic Compatibility. Vol. EMC-21, No. EfIEWS AND COFERPNCES; ELECTROMAGNETIC COMPATIBILITY)
ro 319-328 (11/1980) Revie s Groundini. And Shielding)

The use of shield topology concepts to design interference control NOSE Ri.ICTIOM TECK14GUES IN ELECTRONIC SYSTESis c, ba S o h 'tu. .H.W. Ott

is described. Starting with the postulate that electromugretic Bell Labs. Whippony. NJ
ironets can be separated by closed sheld surfaces, the proerSydney Toronto

design of essentIal cospro-es such a. insulated power and signal Ple; AJohn.

conductors, and oenings for access and nentilation are deduced. The This book Presents a comprehensive study of electrical noise and
role of -ounding is described and the relation f grounding it's elminosion. The basic mechanisns of noise generation a
onniitors to shield surfaces is doduced. Some guidelines are gien or.s.-ted i s d f t ructi of eah type.
for determining how effective the shield needs to be It is concludedd G di th thods incudes for the eietion of copln""i l *'hi- ob "Ground',, Ind 1h1:eldinq techniques for th* eim inatio of courting

that the effactiveness of a shield is usually limited most by between circuits ore discussed in detail with quantitative
interference propagating on insulated conductors passing through the coanarisons givon of variOUS configurations. Protection circuits for
shed, followed by leakage through apertures and diffusion through mechanical suitch contacts are included. Inherent noise sources
t he ihld . " . .

macly

Pimary Kyolds: Shield Tooa Grounding; Desin Considerations; t~hrmal noise. shot Oise., etc.) are discussed with reduction
Primryeyor S ie o Gn Cs techniques included Though this book is designed to be utilized with
EEtPRINTEs WITH s electronic circuits. almont all of the techniques presented can be

CPYRIGHT: 1980 IEEE ER pulsed pow en met. I Kf.

Primary Keywords: Grouning; Shielding; Elactrostatic; Magnetic;
Capacitive Coupling; Inductive Coupling; Radiative
Coupling; Thermal Noise; Shot Noise; Filtering;

5549 Cod, ng

LECTROMAGNETIC COMPATIBILITY) Secondary Keyaordn: Mechanical Switch
Grounding And Shielding) CIPYRIGHT: 19)6 BELL TELEPHONE LABORATORIES. INC.

GEOMETRICAL EFFECTS ON SHIELDING EFFECTIVENESS AT LOW FREVUENCIES
DYk. Miller end I.E. Bridges
Illinois lntitute of Technology, Chicago. IL 5557
IEEE Transactions On Electromagnetic Coepatibility. Vol. EMC-8, No. 4, (BREAKDOWN STUDIES)
pp 174-186 1ll/6n I. lGes. Elmctricall

A frequent approach to computing the magnetic shielding THE CATHODE FALL OF AN ARC
effectiveress of enclosures is to consider the effecT of a place wane V.. Meson
impinging en a sheet of infinite ectanE. This pernits an analysis Researh Labs. Westinghouse Rloc. And MFG. Co., East Pittsburgh PA
based on a transaissian-line characteriaation. Nowener. when the Physical Reniaw. Vol. lB. pp 427-440 {O8/1931).
wave-length is large compared to the dineosions of the enclosure. Vchottkiy and clsical theory are used to derive the energy
other analytical approaches pronide better results. It has been shown distribution of electrons in thy cathode fall of en arc. Beth
that the current distribution on a boo-like osiect scattering in the thmcinic and fiald s ain at tit cathode arm considered with the
Rayleigh region tends to concentrate at the edges and corners .f the rain thrust of the Paper centering around a theoretical study and
boo. This leads to concentrations of the magnetic field in the enonrinental test of langouir's theory of required high field for

icinity of edges and corners both inside and outside the enclosgre, field emission of electrons. Conclusions era Presented that either
Since the effects of the curren

t 
coocentrations e'e localized. the Lengnuir's theory is incorrect or a very complicated ionization

niegnetic shielding problem can be simplified by assuming a uniforn Proae onnirn to oroduve the required ponitice ions. 24 Rats.curent distribution sn the aterior of the enclosure. Under this Priaro taywords Cathode Fall; Thermionic Emission; Field Emission;
asuotion the so-called 'circuit approach' can be applied. 10 Refs. Space Charge; Lngmuir's Theory

Primary Keywords: Low Frequency; Corner Effects; Shorted Transformer; COPYRIGVT! 1931 AMERICAN PHYSICAL SOCIETY, REPRINTED WITH PERMISSION
Mutual Impedance; Leakage Impedance; Circuit
Approach; Scattering Theory; Comparison

COPYRIGHT: 1946 IEEE. REPRINTED WITH PERMISSION
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5R AC(ta Elootrical)
IRE VIEWS AND CONFERENCES; ELECTROMAGNETIC COMPATIBILITY) TV FALL OF POTENTIAL IN THE INITIAL STAGES OF ELECTRICAL DISCHARGES
lRevie.s; Grounding And Shielding) J.C. Stret and J.W. Beams

rPIUINOG AND SHIELDING TECHNIQUES IN INSTRUMETATION Ulniv'rsity of Virginia, a
. Morrison Physical Review. Vol. 38. pp 416-426 108/19)1).
Dynamics Instrumentation Co. Data are presented concmrning the voltage history of the early
Publisher; John Wiley And Sons, Inc. New York, Londun, Sydney (01/196l. stages of gas disvhages in this paper. The fell of the discharge

Though proper grounding and shielding techniques are an important voltage in ar ritrogon, hydrogen, and CO/sub 2/ are investigated
considerion in any pulsed power system, these a often not dealt fy t onssure renIl us- "I' cm of Hg end seem to be in good

with until they becone a di'ficult ornllar The author of this bouk i p-savnt with Toenlar's discharge law. Possible ethods are
shows, beginning with basic field theory how to invoricrate proper c,:cinso.) fur intreasing the rate of voltage fall for disoharges in
grounding end shielding systens into a pulsed power environment, R gases- 11 Ref

5
.

Consideration Is given to choosing an earth ground for the 1stem cod Proary tecunrus: tolta Pal Time History; Several Oases; Wide
to dealing with the power system grounds. Both electrostatic and Frassure Range; Impulse Voltage
magnetic shielding techniques a r. ... . COPYR]CHT 1931 AMERICAN PHYSICAL SOCIETY

Primary Keywords: Grounding; Shielding; lnstrcmontation; Field Theory;

Paoe Suply Isolation; 
Isolation Transformer

COPYRIGHT: 1967 JOHN WILEY A SOS INC. 5559
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TIE MVCfAISM OF THE ELECTRICAL BREAKCOWN OF AIR IN UNIFORM FIELDS AT0 B OLAGES P TO 40 L SU 0 KV

(ELECTROMAGNETIC COMPATIBILITY) J Dotton and WT. Morris
(Grounding And Shielding) Ivnarsity Collage of Swanson
LOW-FREQUENCY SHIELDING EFFECTIVENESS OF A DOUBLE CYLINDER ENCLOSURE EDrist Jouroel If loplied Physics. fl. lB. PP 1115-1120 (03/1967).

FAM. Rzk This pupnc presents the results of the masirement of
Nydro-uebec Institute of Research. Verennas. Ruebec. Canada tI-e-readn curre to at a nd of suer 12000 1.voltages of 16 to B
IEEE Transactions On Electromagnetic Camoatability. Vol. KMC-I9 No. I. ku cnnstnuinad tei- felds to t sthelesstan 60 kV/cmi which reduced
pp 14-21 (02/1977). field answor to a regliorle level. The nanondar ionization

The low-frequency shielding effectiveness of a long double neeffint won measured and fouid to be highly dependent on the
cylinder shield is detersined thrnugh a Solution oF Muowell's field noMd,'ic vf ti~m cathcde sun fa nperimectalv observed celues of
equations. The shielding expression obtained Is then cornered with ,-zuti-r groomh agreed wall .ith the generalized Townsend equation
the results obtained by both the circuit aoroach and the *u -0i nones 13 Refs.
transmission line analogy. The findings of the Present paper are else ni-mum. O,.n'o Pro-breakdow Current; Unifons Field; Secondary
oompared with the analysis by Previos authors of the fultishleld Innirnion Cueffiviont. Townsend Discharge; Modiled
problem. A digital computer program for numerical sualuation of the Fo,] r-Nurdh , F.K oatlor
effectiveness of a double cylinder shield is developed and used to COpIRyl T: l967 THE INSTITUTE O

r 
PHY,:CS. REPRINTEV WITH PERMISSION

study the influence of the shield dimensions end mater is constants

Primary Keyords Law-freouencv Shielding; Double Cylinder; M.a.el's
Equaiions; Analnticel Solution Plover Shielding
Approach; Circuit Approavr; TrunsnSson line Analogy
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(Gas. Electrical) COMPLETE CNARACTERIZATIOH STUDIES PROVIDE VERIFICATIONDF ROT (USE)

TRANSITIUN FROM THE PRIMARY STREAMER TO THE ARC IN POSITIVE RELIARILITY
T.SuzukiPDsT-TO-PLANE CORONA J.R. Brewster (1) and G.F Sheibondy (2)T. Suzuki (1) WsstinChousa Electric CorR, Pitsb,jrgh PA

Universit of California, Berkeley CAo. (2) Westinghouse Electric Core, Younowoodi PA,1 0f Applied Physics .10, pp 766-3777 (09/1971). IEEE TransaCtiOnS On Electron Devices. Vol. ED-2H. Ho. 15 pp PA6O-lt6R

This paper reports for the first time measurements with multiple 110/19r).

techniques delineating the complete sesuenco of ecents from the This caper presents the latest cheracterization inforeation
primary streamer to the thermalization of e highly ionized channel to avaleblo for o two-torninl. high-soeed, solid-stat, switch
the a c phase in the common spark transition for relatively small praviously called the RSR (Reorse Switching Rectifier) but presently
point-to-piane gas. The observations coer e range of point referred to as the MUTT (Reverse Elucking Diode Thyristor). Studies

amatars from 0.1 to 2 sin. for oes in roos air Iron 1 to cC longi af the RDT have bean continuing, leudino to broader eulse loss
-oeng the whole range of potentials from streamer onset to nch h ad prvi b lab
eccess of l0% above the standard sparking threshold. It is shows that characterization and restudies bee mae ,o and the
starting w t h th y trmer .h ao a its str.results show that with proper triggering, the RST will functionc-ates Phutoionization up to the midoap and at the cathode, there reliably and with minimum loss. New test euimeant ,hich tests to
produced a succession of ionizing wanes of potential starting in many customer soevified load cocditions is described. Th. paper concludes
cases on the arrival of its tip at the cathode. These waves., observed with a summary of field origireted life data, which supports the
by ph.tonultipliers an well as by current pulses over a period of conclusion that the RUST may ue effeotinrly and reliably applied for
sone nicrosoconds, create what has been celled a 'secondary streamer short-pulse. hioh-currevt, 'sin rate-of-rise duty. 0 Ref.

by Hudson and Loeb. Unless ocervoltage eaceeds 300. the electron Primary Keyiordsi Raverse Rlockivg Diode Thyristor; Reverse Switching
density and temoerature .. the resultint chonnel are cot adeguate to Rectifier; Characterization; Losses; Triggering
therraLize to ar arc. Aboe this value, therali tion occurs in COPYRIGHT: 1979 IEEE. REPEINTFD WITH PERMISSION
several hundred nanoseconds. At lower overvoltages, there is a dark
phase lasting at o w values for hundreds of microseconds. 26 Refs.

Prnary Kecuods. Streamer; Arc Channel; Spark Transition;
Photolonization; Cathode Effectn; Thornalization

CTPYRICNTt 1971 AMERICAN IVITITUTE OF PHYSICS, REPRINTED WITH 5572
PERM ISS1ON (ENERGY CONVERSION. THERMAL)

(Loadn)
LOW-INDUCTANCE. LOW-IMPEDANCE MEGAWATT AVERAGE POWER LOAD

5EA A. Wright Jr.(BREAKDDO H STUDIES) ECD:1. Fort"'Monmoth, NJ 70
(Gas,. Mcrowave) IEEE Transactions On Electron Devices. Vol. ED-26, No. 10 pp 1556-1559

EMTEclYIiTAt INVESTIGATION OF THE TRANSIENT FORMATION OF H (10/1979).
MICROWAVE-CE5ERATED IONIZED SiEATH IN AIR A conpacat low-inductance. ,S-ohm, I-MW rerage power resistive

S.E. EI-tho" and RE. Mlioa~h Iced has been devoloced to facilitate testing of the MAPS-t
Unvernity of Massacruse ttn. Anherst. MA 01002 tlnretron. The flowing livuid electrolyte system uses the Large
Journal Of AneLEd Physics, Vol. HN, Nc. L pp ICU-1D5 (01/1970). tharraI mass of e stvrage tank of eoctrolyte to store the energy

Microue and photometric technivues aro used to study the which is dissipated through a heat schaoar after the high-power
tomnnral aid spatial behanicr of a transiert microw.e-generated air run. The electrolyte starting temperature. flIo rate, and allowable
olasma shoath in a coanial transmission line. In particular. tanperature rise determine the maxim average power into the load;
breakdow t1ees, stabilization times, and thicknens of the ionized the ecternul and intarnal spacings end flow uniformity determine the
sheath are inoestigated at different pressures and generating signal nacimum peak pouer; One flow rote and sturate volume detereine
amplitudes. 22 Refs. mauimumrunn no tine. The load assembly consists of two parallel

Prirary Keywords: Microwave lonization; Coacial Transmission Line; glass Pipes 10.2 cm in diameter and 15.25 cm bog. The active volume
Ureakdown Tine. Diagnostics in each pipe is 6.35 cm long and is contained between electrodes .9

COPYRI^hT: 19)3 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH cm in diameter. The tun sections of the load are electrically in
PERMISION parallel and flowing in series, putting both flow connections at

ground potential. The major problem was getting the internel flow
pattern uniform to eliminate lovl bLing and arcing across the
bibbles while keeping the pressure drop low and flow high. THe
Calculated inductance of the load assenbly is II nH, end the

5 64 structure lends itself to coeia connections which reduce the
(BREAKDOWN STUDIES) ccerall inductance still further. Materia; compatibility with the
(Solid. Electrical) electrolyte will be discussed I Rels.

SOME ASPECTS OF DIELECTRIC UREAKDOWN OF SOLIDS Primary ceywords: Sunny Load High Average Power; Low Induct*ace; Low
O.. W.tson. W. HWe. K.C. Ko end J.H. Caderwood Ronistanve; MAPS-t0 Thyratron; Design Considerations
Royal College Of Acanced Technology. elford, UK CEPYRIGHT: 1979 IEEE, REPRINTED ITH P ERMISSIOI
IEEE Transactione On Electrical Insuletion, Vol. El-I. Ho. 3, pp 30-37

(11/1965).

The electric strengths of medium chloride, polythene. and 5573
palynethyl ethacrylatewterm measured using direct and iepulme (FULSE GEERATORS)
colteges at room temperature. The effects of specimen thictness. (Systckns)
electrode radius, and rate of rise of applied field are different in MODULATOR CHARGING SYSTEM UPGRADE FR A S-MEV ELECTRON ACCELERATION
degree from eaterial to materiel indiceting the importance of S. togurs Jr.. W. Dacter, L.. Resinato end . Zl mmeraan
orebreakdown conditions. It is suggested that the final breadoun Lawrence Livermore Lab Livereere. C, 94550
mechanism is of the avalanche type. heeting py rebreakdown current IEEE Transactions On Electron Devices. Vol. ED-ZR. Re. 10 pp ESUM-S5l
end the frti on of space charges being factors affecting its 10/1979).
occurrence. 21 Eels. The Lewrnce licereore Laboratory is currently constructine S new

Primary Keywords: Dielectric Strength; Seseral Materials; Impulse linear indjvtien accelorator with a higher bean currant thea the
Voltage; Several Ueomatries; Analysis Uf Mechanisms Astrun accelerator. he new accelerator. called the Eoperimental Test

COPYRIGHT: 1965 IEEE, REPRINTED WITH PERMISSION Accelerator (ETA) will be a 5-MeS 10-bA accelerator with a
Pulsewidth of SI ns. Like the Astron, the principle of magnetic
inductio is used .obtain a linear accelerator The modular

S566 occoleratiro conition form esnentielly a Il transformer and the
(EREAKDOWN STUOIES) ch.ngo in flu. in the furrite cow1 -rdu- a asia) elentric field
(Surlace Pl-shover) for t-. acceleration of alectrons S.O the total energy storage Icy
THE EFFECT OF CUPROUS OYIDE COATINOS ON SURFACE FLASHOVER OF DIELECTRIC the ETA ;%-rt" 'rcoer than the reuureant for Astron. the pc-er

S
0
ALERS 19 VACUUM systm, tE coca: tcr bank, and the modulator charging system all had

J.O. Cross end TOS. Sudarshoa to b nod',ed to rnuide an overall regulation of 0I percant. This
Un "erity of Waterloo. Watmrlov. Ontario, Canada strict regulation of the ,haiaina coltege is necessary Oar
IEEE Transactions On Electrical InsulatiNoo .ol. t 4-9. NO . Pp oolneagv., (so repotilit:. 2 Esn
16-150 (12'19714. Fi n. y KEyords: Ee::tron Linear Accelerator; Herd Tube Modulator;

Ac eeeerimental investigation of the efect 'f a onerous oide Ch.rgn Circuit; Piwer Supply; Nigh Avereae Peer;
coating upon the surface flashnier ol hii-d.si" to alulno in va-n Vey Gcoy VOnuno Pegulation
is rgortod It is sho.n that suet cativus i-cprvu the in5_lne COPYRTGHT; 1979 IEEE. EEPRINTOE iTt PERMISSION
strenuth of the system and liminah thu conditioning effect crured
in the pane of uncoated sPeninors at PC and NT-Mr colt.ges. An
ewolovat ion of the observed boon v~r is given in terms of a surface ST

chargini model. It is postulated that the imerovement in the .IPEAEDDW STUDIES)

itsula On tV the Coatings i1 Ice to a -eduction in the secondary (Vacuum. ElectrIcal;electro esso d. E CRtfr,

Ilctron emion yid. U eIn e rErth;ULYE-ALTAGE EERiAKDD CVARACTERISTICS OF LARGE GAPS AT LOW PRESSURES
Primary ywrdn otning .Ices rru cy Field Strengthg;odM. M ac opaL and HV. .opalakrishna
Surface Ch g c; Indian Inst;tute of Science. Ranoulore. India

COPvRIGHT: 1974 IEEE. REPRiNTe WITH PERMISSICN Journal Of Applied Physics, Vol. 2, to. 13. pp 5R7N-5A76 ll2/1971).
A study of the gap breakdown voltage ch7rac.eristic et a low

Pressure of 'E-S Torr wth a standard II/SOomicrosecnd
impulse-voltage waue reveal an agreement with the criterion V/sub 5/567 Cd/so 0.5/ suggested by ravberg. Voltage-time-to-breaedoan

ELECTRODYN4MIC PULSE GEHERATOR cha-ter istics have .lso been determined. Froc these studies, it is
A.l. ertinoc end DA, Rut vonclicud that imoulno breakdown in vacuum is initiated by an
PTO. Wright-Patterson AFA. 09 ala-rr c~-craret hettin_ an anode spot and thereby liberating a clump

NO. FTD-ID;RS)T-2092-77, loe 112/tT). wh,.h cause, br!avdoun. 7 Refs.Avilab..... AD-A65 TP a rd,- Breakv ; IE-. Ter Pressure; Impulse Voltage;Ai l I hCr rg C ritein; Delay 
M
esurement; Anode HeatingNTIS C T GNT 1971 AMERIC An INSTTUTE OF PHYSICS. REPRINTED WITH

He abstract acailablo

Primery Kvtaords: Pulse ieverors; Translation; USSR erIsION
Secoedary Keywords Patents; NtIS ODXA; HIISFNUR

//)



5575

(SWITCHES. CLOSING)
(LASS)
OPTICAL DRIVE REQUIREMENTS FOR LASER-ACTIVATED SEMICONDUCTOR SWITCHES (ENERGT STORAGE. MECHANICAL)

P.O. McMullin end L.R. Lowry
Westinghouse Electric Corp. Pittsburgh PA CRototing Machines)IEEETrasacion OnEletro Deices Vo. E-26 He 10 1SS-472 DEVELOPMENT OF SOLID AND/OR LttUlD-METAL COLLECTORS FOR ACYCLIC MACNINES
IEEE Trannactions On Electron Devices. 146S-1172 R.L. Nhodenizer

Laser-activated semiconductor switch (LASS) devices of the Goner. ElEctric Co. Schenectady. NY 12301GE Report No. GE S-T111- I S(0/INT)).
thyristor type exhibit three regimes of operation. At )ow optical Availability: AD 8834drive, optic.) triggering is obtained with delay time before NTIt
conduction and relatively low current rise rate,. At intermediate The development of a high-perforeance liiald-metal collects,drive levels, fast sitching is obtained with no appreciable delay configuration for operation in high-Intensity ambient magnetic fields
time end fVat current rise rates (greater then 1E9 A/%) but withd design atentisubstantial power lost in the switch element. At higher optical collentor performance is considered and a collector configuration is
drives, saturated switching as observed with the rise rate and power spai,f,ed for further study in an eoparimental program. The resultsloss relatively independent of the optical drive level. LASS of a tent program confirming the performance characteristics
thyristors of I- and 4-kV operating voltage ratings have been predicted in he thevyatical studies is described. The dvvement ofchact-i-zd in the I:ssy fast -itching regre .o Iteses fOf c

charcteize in he oss fat swtchng egie. Fr plse ofliovid-netal collector systems for use in superconductive acyclic
1Ra-n: duration, the device, act as resistive elements. The magnitude machines honing mnltiple-disk rotor arrangements is presented. The
Of the revistance varies inversely with the optical drive., nd can be charavteristics of multiple-disk acyclic machives are reviewed and
understood as corductivity noduletion of the covduction path by the drnigv factors for high-power-cacty machinery are developed. The
phohoov-og rated carriers. Such characterization allows switch system results of tents on a 15blowctt generator era presented. The
design tradeoff between the required optical drive level and the ..eer-t s orrelated uell with theoretical oredctions, end thetolerable PoweOr loss, in the switch el .ts. 4 Ref_ .results of this program will permit the development of large

Primary Keywords: Thyristor; Optical Triggering; Variation With suvercoductipe direct-current machines with efficiencies of ever 96
Trigger Level; Small Delay; Fast Rise; Performance percent. 1 Rots.Tent

COPYRIGVT: V7g IEEE. R ITH PEtPISSION Prinary KEywvord: Liquid Contact; Hih Intensity Magnetic Field;Performance Test; Eoperiment; Theory

5582
5S7A (TIAGNOSTICS AND INSTRUMENTATIDN)

GENERATOR OF POWERFUL CURRENT PULSES (toltagel
F.M. Spevabove and AR. Stolov ELECTUICAL MEASUREMENT OF NIGH VOLTAGE PULSES IN DIAGNOSTIC X-RAY UNITSFT3, Arioht-Patterson APR. OH V.E. Heber Jr.

No. FTD-lI:RS)T-050-78, Np (01/1978). Natioval Bureou of Standards. Washington. DC
uvailability: AD-AO66 671/9ST Interim rapt Mar 74-Sep 75 No. NISIH-S-775. Alp Ill/19751.

NTIS Availatilitv PB-24E 64/3ST
No abstract available. NTISPrimary Keyords: ELectr.c Generators; Magnetic Fields; Electric The report dascribes a method of calibrating dividers used toCurrant; Current Regulators; Translations; USSR measure high voltage pulses i diagnostic 0-ray units. The

Secondary Keywords: Pulse Generators; NTISDODXA; NTISFNUR experimental development emphasized four areas. These ware the
divider ratio under direct voltage, the fra.ueny dependence of the
ratio, the voltage dependence of the ratio and the effect of5577 self-haativo vs ih device. The results of measurements oo

(BREAKDOWN STUDIES; INSULATION. MATERIAL) approxinately fiftev differevt dividers are Suearized. In addition.
(Surface Flashover; Solid) this report contains two appendices. The first discusses conventional

COLLOIUIUM ON ELECTRICAL READOWN ON INSULATING SURFACES end electro-optical methods of measuring the hioh voltage pulses.
T.A.J citchens whilo the second presents a more detailed analysis of the feasibility
Office of Naval Research London. UK of electro-optical neasurevent of those pulses.Confer~ce rapt. No. O _RL-C-l-7A, 8p l0l/lN7A). Primary Keywords: 0 Ray Apparatus; Electrical Measurement; NighAvailability: AD-bR2l 853/7ST Voltae; Diagnosis: M.edical Evuiment;NTIS 

Electroptics; (err Electrooptical Effect; Pulsation
A one-day colloquiu on electrical breakdoun on insulating Secondary Keywords: Diagnostic Eguipent; HTISCON8S; HTISFDADRH

surfaces was held by the Institution of Electrical Engineers in
London on A November 1975. Three introductory talks and a half a
dozes contributed papers ware given sumoarizing the state of the
knowlodga Of electrical brakdown in practical systems and some 5583
recent research on various aspects of the subect. (Author) (S.WITCHES. PENING)

Primary Keywords: Electric Discharges; Insulation; Nigh Voltege; ltuoerconductive)
Electrical Insulation; Electrical Properties; EXPERIMENTAL RESULTS WITH SC/NC BREAKERS
Surfaces; Vacuum; Decomposition W. Amanda, M. Pillsticker and M. Sses

Secondary Keywords: Electrical Breakdown; Hvdrofluoric Aid Instihut fur Plas..physik Garching, PRO
Insulating M terials; NTISDODXA; NTISDOD Ho. IPP-/IlR. S1p 101/1)75).

Availability: N76-21465/8ST
NTIS

The wuitching-off affect of a superoonductlnV/normal conductive
(SC/C)-breaker (cryotron) is based on the increase of the resistance

5578 from 0 to a deternined value, if the transition from the
(PARTICLE SEAMS, ION) superconductiue to the normal conductive state is triggered. The fast
(Generation) convutahipn of a current from one branch of a network to another canDEPENDENCE OF THE ION CURRENT ON VOLTAGE IN A REFLEX TRIODE be started by the switching-off effect of a SC/NC-breaber. Results Of
C.A. Kapetanaos., J. Golden and WM. k .seera I tests with SC/Nt-breakers suitable for high currents up to
Naval Research Lab, Wshington, DC 201375 800 A are reported. The relation betuaan the switching time or thePhysical Review Letters. Vol. 37. No. 18. pp l23b"23V (11/1976). cmnItatiov time ond the rise tine of the trigger current pulse, theResults are reported on the dependenpa of the current oP a pulsed enemy of the pulse. the direct current of the breater before

ion Aeom produced in a reflex triode upon the applied resstioe triogtring ard few othe'r electrical arometers are da*minad
voltage in the range l.A to 1.3 Mt. The measurad peek ion current at eorimnta!ly. The donstration that dung commutation anthe maimun voltage tested is 20 tO. corresponding to a current intrusiOn of electrical eoroy frvm the trigger-pulse-circuit intodensity of 2I A/cu.cm.. 14 Res the irin circuit nevar can be compensated completely is an importantPrimary Keywords: Ion Seam Generation; Relec Triode; l.A-3 MV Voltage reiult of the moasurents. lAuthor)

Range; 20 kA Current Primary Koy.vrds: Circuit Ireakers; Suserconductors; SwitchingCOPYRIGHT: 1976 AMERICAN PHYSICAL SOCIETY, REPRINTED WITH PERMISSION Circuits; Electrinol Resistance; Network Analysis;
Ntobiun; Titanium; Trigger Circuits; Wire

5580 ...undery Keyucrdn West Germany; NTISNASAE

(SWITCHES. CLOSING)
(LASS) 5585

DEVELOPMENT AND APPLICATIOH OF LIGHT ACTISATED SILICON SWITCHES (SWITCHES. CLOSING)
J.S. Roberts. OR. Muss and R.A. Hill (Systems)
Weetinghouse Research and Development Center, Pittsburgh PA HERTZIAN ARRAY SWITCH INVESTIGATION
Final rot May 68-May 71 An. As9-gF-DESAN-R2. lSy to/l970). J.M Proud. D.H. Nuird and W.V. McNeill
Availability: AD-870 913 GTE Lobs In, .Waltha. MA 2154

NTIS NUOC Herort to. RILC-TR-76-301 (10/1976).
Light activated silicon switches (LASS) wera fabricated and Hvailability: RADC-TR-76-11

devices tested in a flexible test modulator built specifically for NTIS
LASS tasting. Various tyhes of light triggering wore investigated An investigation of fast, high power su itching with jitter in theincluding r iation from GaAs laser diode, xanon flash lamp. subnunosenond tine donain is reported. Methods involving field
incandoscen lamp and Q-switched neodymium HdSO) loner. Devices di:tertion triggering in high pressure galss photoconduchionwere~~ tie sto~ 9 .in 9 

at 
u.ls 

curnsoft-apeewr fir n and inpseries tr,,gring in aprutic liquids and octo-electronic triggered in eoliddl/dt's of lI . emos/microseconds using GaAs laser diodes as light nonicunductors hn,0 been invostigated. The mast promising avenue fortrigger. Using the S-switched NdSO laser resulted in ontronoly htgh fvrther r-se-- h is identified in the latter area where eotremely
speed device turn-on with fnrward voltage transient over in 20 srall 3ittr and repid turn-un capabilities eae well notched to thenanoseconds. A redesign of the early prototype encansulati c s K0 timing revuire;ents in Hertuien arrays. 20 Refs.
necessary to achieve large Pu) S current capablit y (Author) PCrinry Krvrds: Nentzien Arroy; Spart Gao; Field DistortionPrimary Keywords: Electronic Sutches._Eitotiov: EccitotiosLight Triggering; Photoconduction Triggering;

Pulses. Modulators; Oenon Lamps; Subno.second Jitter: s GaP; Aprotic Liguid Ga.
Diodes(Slmicnnductor); Gallium Arsenides; Lasers;
Encapsulation; Tr;gger Circuits

Secondary Koywords: Silicon Switches: Light Activated Devices
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S. CLOSING)(POWER TRANSMISSION) 

(SWIes.
(Cable %) (Cbe))EtasAND 5 RECOMMENDATIINS FOR FUTURE ERDA SWITCH REQUIREMlENTS

HIGH VOLTAGE CABLE SPLICING AND CABLE TERMINATION TECHNIQUES 
0.5. Zutker

D.E. Wee-s Laurence Liv.reore Lab, Livermore. CA 94550
Naval Civil Engiseeritg Lab. Fort Nueneme. CA No. CONF-760334-2, go (04/1976).
Fine) rapt. Jul 74-aO 75 No. CEL-TN-1452. 22P (04/1976). Availability: UCRL-7I12
Availability; tD-Al31 8T2/AST NTIS

NTIS The following switches are briefly discussed: (1) high pressure
The splicits and tereination of underground electrical and vacuum spark gos. (2) liquid dielectric gaps. IS) solid

distribution cable r.eires that the integrity of cable conductor and dielectrics. (41 nonlinear ferromagnetic materials. (5)
insulatien be saintained throughout its langth. A large number of semiconductors, superconductors, (6) ferroelectric Swuitches, (7)
comertiel table spl'ce and terination kits are available which are euploding wires, end ( me pesna instabilities. (ERA citation
cloiced to fulfill these requirements. The Citil Engineering I
Laboratory (CELl was retuested to inuestigats the suitebility oF Primary Keywords: Switches; Dielectric Materials; Planning; Power
these bits for use at Nevel shore facilitles. Of speciaL interest Supplies; Research Programs; Spark Gaps;
were the slip-on table splice and cable termination for solid ThermonucLear Reactors
dielectric insulated cable. These slip-on devices proved to be the Secondary Keywords: ERDA/780209; NJISERDA
snest end fastest to install with good reproducibility, and the

elmctricaL characte*itics were as good as. or better then, the other
types of cable splice and table tereination kits tested. (Author)

Primary Keywords: Electric Cables; Srlices; Electric Terminals;
Underwater Equipment; U.derround; Coa.i.1 Cables; 5597

oupln s locic I)ELECTROMAGNETIC COMIPATIBILITY)
Couplings; Electric Power Distribution; Nigh (Transient Suppressors)
Voltage; Electric Power; Commercial Equipment; Kits: TEST PROCEDUROS F EVALUATING TERMINAL PROTECTION DE11CES USEV ZN EMP
Dielectric Properties; Electrical Insulation APPLICATIONS

Secondary Keywords: NTISDODXA R.L.J Williams

Harry Diamond Labs, Washington DC 20438
Technic'l rept. No. HDL-TR-17D9. ap (0A/1975),

5590 Avilbliy DA1A1959/T
(ENERGY STORAGE, MECHANICAL) AvailNbility:

l ctating Machines) Certain commercially available components were tested to establish
MECHANIAL TANGENT STRESSES IN THE ROTOR DISC IF THE SHOCK-EXCITED test procedures for characterizing terminal protection devices used

HOMIPILAR GENERATON AT ITS BRAKING it olectromagretic-pulse (EMP) applications. The Aicen tested
0 .V. SPirchenko include spark gaps, filters, avalanche diodes, and parious other
Nauchnv-Issledovatel'skij Inst. Ehlektrofizichasko Apparatury. nunlinear cmpxcerts. Square pulses of 30- end SOG-neec duration and

Leningrad (USSR). up to 1 kV in amplitude, with rise times of 2 to 4 nost, were
Availability: NP-20375 applied to the devices. Response time end energy leakage were

NTIS Ins:felon Lo nd o.proximet fi re v
Formulas for determininlg the sechenical tangential strssaes in the recordo d -f r ach .vion oss and Prosete ilure levelroto dlc o h hompolr gnertor athI lqui-metl crcuarwere noasurad fur each davice. Results are presented in tebuler fore.

rotor disc th h g t i d- urThe devices tht pPer suitable for terminal protection include
contact at braking in shock-excited conditions are obtained. The sark gadps, some filters, end sume semiconductor devices with
particular cases are considered: a constant thickness disc mnd a breakdown voltage les than about SO.
conicaL one. Primary Keywords: Suppressors; Electromdgnetic Pulses; Surges;

Primary Keywords: Electric GeneratorsRotors; RotorsStresses; Brakes; Transients; Spark Gaps; Elctromagnatic Wapa
Li quid Metals; Stress Analysis Filters; Semiconductor Devices; Test Methods;

Secondary Keywords: ERDA/420200; NTISERDA Electronic Equipment; Protection

Distribution Restriction: U.S. Sales Only. Secondary Keywords: Termital Protection Devices; NTISDODA
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5591 (PARTICLE BEAM, ION)
(SWITCHES. CLOSING) (Generation)(Gas Gaps, Electricall BEAM OPTICS FOR ION EXTRACTION WITH A HIOH-VOLTAGE-RATIO ACCELERATION-

MULTICHANNEL SPARK-GAP TECHNOLOGY FOR STAGED THETA-PINCH MACHINES DECELERATION SYSTEM
W.N. Borkenheon. R.F. Gri bble. L.O. Hansborough, R.K. Linferd and J.G. T.S. Green
Mel ton Culhem Lab. Ubingdon Ofordshira, UK

Los Alamos National Labs Los Alamos. NP) 87545 Journal If Physics I; Applied Physics, Vol. 9, No. 7. pp IIAS-ITI
No. CONF-75112S-48, Sn (RA/19). (OSL97t).
Availability: LA-UR-75-2152 7 Rars.

NTIS Primary Keywurds: Ion Bees Parveance; Two Stage Estraction; Beam
Triggered muLtichannel Switches operating at voltages up to lID kV Optics; Mltlple-lens Model; Zero Overgence Beami

with inductances of IN to IS nE have keen developed for the staged Beam MagniFication
theta-pinch machives at LASL. These multichannel devices, depending COPYRIGHTT 1976 THE IHTSITUIE IF PHYSICS, REPRINTED WITH PERMISSION
upon their design, can switch up to 30 kJ oer Switch vith peak
currents up to I MA. The designs of the various soark-g*P
configurations era discussed from a mechanical and an electrical
viewpoint. The switching nodes including crowbar, high-voltage start, 562
and high-voltage holdoff low-voLtage start, as well as the (ENERGY STORAGE. MECHANICAL; ENERGY STORAGE. INDUCTIVE)
soperinentaLLy determined triggering characteristics, are als (Rotating Mhines: Systems)
discussed. ANALYSIS OF HOMOPOLAR GENERATORS AND SUPERCONDUCTING INDUCTIVE ENERGY

Primary Keywords: Linear Theta Pinch Oevices-Switches; Power STORAGE SYSTEMS AS POWER SUPFLIES FOR HIGH-ENERGY, SPACE-BASED LASERS
Supplies Spork Gaps; Design J.S. Gilbert and L.A. Kern

Secondary Keywords: NTISERDA Lo tlan.s Nationa Labs Los Alamos. NM 87545
(02/1975).

Availability: LA-5837-MS
3592 NTIS

N/SUB 2/-SF/SUB 6/ GAS MIXTURE AS INSULATIN MATERIAL FOP HIGH VOLTAG. For abstract, see ERA 7S 02, number 023E.
TECHNOLOGY Primary Keywords: Energy torage,,Eletrtc Generators; Flywheels;

F. Ermal Induction; Lasers; FoarG Supplies; Superconducting
(i1/1975). Magnets
Availability: ORNL-tr-41R2 Secondary Keywords: EDt/2SOI0; HTISERDA

NTIS
Breakdown strength in the uniform end nonuniform field, vapor

pressure curves and chemical stability under spark discharges are 5603
evamined. oreover, considerations are nada to tha theory of (8FAKOWN STUDIES)
breakdown In gas miotures. The innentigation Ot breakdown (Gas.lectrical)
characteristics leads to a general statement anout the electric EREAKDOWn AND PLASMA FORMATION IN A ROTATING PLASMA DEVICE

strength of the N sub 2 -SF sub 6 -mioturs. Even on i'm. ptant S 1o1-eir and A.N. Sillasen

reduction of SF suS A -content cusen Only low loss of strength Roynl Insitute of Technolcogy, Stockholm. Sweden
compared to SF sub A * at the same time preventing SF sub A Hi. TKITA-EPP-t6-0 1p (33/1974).

-condensation in a wider range. Altogether the mixture shows moms Availability: N7t-2tl9t/)
advantages compared to SF sub A . As a result of the theoretical NTIS
considerations modified ionization coefficients for gas mixtures ars Irexkdown and formation of a plasma with high ion temperature were
introduced and eplained for the N sub 2 -SF sub 6 -mixture. teR studIed in the Puffetron at Piso. The conditions for plesm formationcataion Ut:OIS)cT) er aon the same linos an breakdown in an ordinary crossed field

Primary Keywords: HVAC Syems; Nitrogen; Sulfur Fluorides; Breakdown; disirq such as Panning. PIG. or magnetron dischare where Ions

Dieieutric Properties; Electrical Insulation; are not mgnetically conf;nd a in the present .operiment. The

Gas-insulated Cablos; Ges1S; Mixtures growth of oniztion occurs much faster than esoetted free ionization
Secondary Keywords: EROA/2T0301; Translations; Wnt Germany; by thermal electrons. This has been seen in some earlier rotating

Telectric Breakdown; HTISERbkT plasma euperinents. It is suggested that work along the present lines

Distribution Restriction: TRANSLATED BY E.G. SIAKER FRI INSULATIGN tan result in a tine independent arc discharge. where Ions he
MATERIAL FOR HIGH V1AGL TECiNOLOGY, tersonucleor energies. (Author)
ELEKTEOTECH. Z A 96 HS P231-235 1975 FrinrV Kevirds: A-c Onchorges; Critilcl Velocity; Cr.sed Fields;

• Plts-c Heating; Thermonuclear Power Generatlon;

Direct Pever 6eneracors; Energy Cncers ion; Energy
Transfer; High toltages; Ion Motion; loniation;

55593 Mgreticelly Trapped Particles; Plasm Control

(PARTICLE BEAMS, ELECTRON; SNcniXarv tevuords: NIISNASA

(Transport)
ON THE PROPAGATION OF HIGH INTENSITT, HIGH VOLTAGE ELECTRON REAMS AND

TNE MAXIMIUM CURRENT WHICH SUCH BEAMS MAY POSSESS
T.G. Roberts
Army Missile Command. Redstone Arsenal. AL 35309
Technical rent. No, RRTR-NR-7. Z7p (k/196N).
Aveilability: toA' 7/bUT

NTIS

The existing theories for the propetion of Intense electron
beams at relativistic erergas and the exerimental results so far
ottained arm reviewed 0 p"evvmenological description of beam
propagation is given end an ecpression for the maimun current that a

beam ma possess is deried., This ecpresnov is somewhat different
fran the Alfvyn limit but reduces to this limit in the cas of a
fully neutralized beam. (Author)

Prserr Raywords: Electrnn teesPrcpegotin:; Peletinity Thory;
Electric Currenns; Tri't; Funusing; Cosmic Poyn

Secondary Keyqords: sTISUxDuL
Gintribution Restriction: Gst-ibttiun limitatio onu removed 7
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(IREAKDOWN STUDIES; SWITCHES. CLOSING) (ELECTROMAGNETIC CONPATIRILITY)
(Electrodes; Gas Gaps Miaterials) (Lightning)

CASTING COPPER TO TUNGSTEN FOR HIGH POWER ARC LAMP CATHODES FAA LHTNINGIN PROTECTION DEVICES

N.4. Mill C Chen
Lwis Research Center. Cleveland. OH RADC. Griffisa AFR, HY 13440
Hg. NASA-TM-S-tGNS, l1p (_X/19731. Final root. Non 72-1 Jan 74 (04/1974).
Availability: H73-2741/6 Availability: AD- l 319/9

NTIS NTIS
A method for caking 400-kM are leap cathodes is described. The The purpose of the Lightning Protection Study is to dstermine the

cethodas are cde by vesting a 1.75-in. diasaker copper body onto a degree of susceptibilty of the Federal Aviation Adeinistration

thoriated tungsten insert. The addition of 0.5-percent nickel to the eTectronic gysteno to induced electroenetic pulse effects due Ha
copper prevents voids fro forcing et the copper-tungesten interface, lightning. end to prOPOSe protective devices adequate for low voltage

Cathodes node by this process have withstood core than 1)0 hours of electronic gystess. This report covers one phase of the study; the

operation in a 40-kW arc lap. (Author) lightning protective devices. The ether study phes, era reparted in

Pricary Eywords: Arc Lacos; Cathode,; Cooper Alloys; Refractory Metal separate reports. neely lightning sipulation tests of coceunication
Alloys; Tungsten Alloys; tquipent Specifications; cables. analytical study of cable coupling, cable tereinal equipment

Manufacturing; Product Developcent; Service Life susceptlbility 1evelo. The report consists of five chpters on

Secondary Keywords: NASA introductorr resorts and definition of terms gas discharge transient

Protectors, oen cv.:ductor breakdown diedas. Ietl-ogide variotors.
O nd deployment and retrofit of protective devices. (Author)

AIOS Frinry Keywords: Lightning Arresters; Communication Equipment;

(ELECTROMAGNETIC COMFATIRILITY) Electronic Eauilment; Air Traffic Control Systacs;
S(Transient Suppressors) 

Protective Euipent; Gas ischres; Avlnche

CHARACTERIZATION OF EMP PROTECTION DEVICES 
ode; Scecondctor ecces; Transients;

0.0. Davidson and E.T. Hunter 
Supresci on

E.Ci. Fort Mnouth, NJ 07703 
Secondary Keywords: NTISEOT; taristors; Spark Gaps; NTISDODFAA

Technical rapt. No. ECOM-t2R S p (07/1973).

Availability: AO-763 R6

NTIS 5619
Since late ITN9. a techniouc based on time domain reflectoetry {PtRTICLE REAMS, IO)

(TEE) to oasure the fast sewitchisg and shunting capability of IMP TGnneretio)

protective devices has been usad. This technique allous the devices HIGH POWER ELECTROSTATIC ION ACCELERATORS

to be ch;raotarized in their actual uorking condition--inserted in . Hupphrien
the cable line--without the perturbino influence of voltage end Cornell ni varsity. Ithica. NY 14050
current probes. The report starts with the basic line theory end (l1."73;
develops an understanding of the effect of shunt devices and the AvAI.biltv: LPS-36
esurecent of such effects using TOE. This section is fairly

lengthy; however, a good background is essential for the For abstract, see NSA 29 05. nueber INR06-
understanding of esasureents cede with this technigue. In addition Primary Keywirds: Electrostatic Accelerators Oprtioan; Field

to the ceasuraient tachnisue itself, a special pulse generator was Eisson; Ion Reacs; Ign Sources; Ken Range

developed to provide the necessary pulse into SI she linen. Thin 1T-10 ; Kilo Asp See Currents; Mao Range 116;

pulse source is described along with the basic seasesent procedure. 
PlanI ng, FLesca

Speci fic. techniques end data are shown for a variety of shunt Secondary Keywords: A2C
protective devices. (Author)

Pricary Keywords: SuppressorsElectroagnetic Pulses; Switching
Circuits; Nuclear E.plosions; Avalanche Diodes;
Silicon Controlled Rectifiers; Electric Discharges; tSb
Neon; Mreesurekent APULSE GENERATORS; SWITCHES. CLOSING)

Secondary Keywords; Rypasses; Spark Gaps; A Line Type; Thyristors)

HIGH POWER MODULATOR TECHNIQUES (SCR)
R.A. Seith

* Wenghouse Electric Corp. Relticgo. O Surface Div.
Fine ret. 20 9ov T'-3S Jul AR (Al/19k0).

SWTCE.BLSIG 
AvailbIity: AD-845 111

(ENERGY STORAGE. CAPACITIVE; 
SITCHES. CLOSING) 

N I

(Capacitor Snks) Gas Gaps, Electrical) 
Daveosocnt and test of a NSKV Silicon Controlled Retifier

CONTROL OF HIGH ENERGY CAPACITOR RANKS 
devonstpates the applcton of solid state devices nd their

. Sugiure, N. Ikeda, M. Iguchi end S. Teked a 
inherent rel ibi ity in high po er pulse odul aor tech iues. The

Eq.ectrotchnica Lb. Tokyo. Japan 
ntaethaplctoofsldSte vi.tdr1ir

eo.t- hIclp 01/1T7kyo J ssion oploits the high voltage end high current capbilities :f the

SCR Eighty devices in ner vs yili d a cinicum holdoff voltage Cf
Availability: N72-11201 v5(0; the test nodulator switches pulse currants of 375 aseres

NTIS although the SCRs have a 1 .00 e mpire pinimum peek Pulse current
cepability. The SKV SCR switch assembly employs a building block

Prisary Keywords: Capacitors; Electric Equitnt; Electrael tccopt utiliving ten. 6.SKV SCR switch esseeblies. (Author)Properties; Trigger Circuits; Electric Esuipent Per surn oueos.SlcnCnrle etfes iia

Tests; Equipment Specif--ion; Spark Ga. mary Kevords: CodleR.sSilicon Controlled Rectiiers; rilggen
C.ontro 2d etfes~crncSwitches; Trigger

Circuits; Flesh Lamps; Xenon; Saturable Reactors;

$611 Control Panels

DESIGN AND CONSTRUCTION 
OF A SPARK GAP ASSEMLY 

AND ASSOCIATED CIRCUITS

L. HubbeLino
CERN. Geneva. Switacrland 5T2 P

A(s4/97.bIiy E 
SITTHES. OFENIHG)

T, "_972-t (Vacuu. Gaps. Electrical)

Avalability: CERN-It-A 2IGf-HOLTAGE ARC INTERRUPTION STUDY

For abstract. see NSA 2k 10. oweber 41103. SLdo Giocser
Prinary Kevords: Pulse Generators ELECTRONICS; Radiation Detectors/ Sandas Assoit e c In Nahua,7NH

Spark Ch.obRr Fi a 7L (14/1972).

Distribution Restriction: U. S. SALES ONLY ANTilab1iitr: AD 744 RAN

Tn 19kg it was observed by the authors tht an acial eaneticfieli .... ia Iv... avu....are di schrgen a.. ce...iel d;;ode was

eaoble of Oct i::qish'vg the discherge. A continuing effort to

S:lt dvelop a higi.....lte "eIarc interrupte has.resulted in a.devic .
IN SULATION MATERIAL) cane1-p of :vts1ryutng 510 a~peres at IS kilonolts. This

(I 
been operated at repetition frequencies of several pulses per second.

EFFECTS OF COATING AND CLEANING OH CORONA AND HIGH-VOLTAGE OREAKDON It The SO pus pe scn d have beendch ,eed atlaw powe ee

EETOI ASEME.E heE,, ai unf tiasae rspetvey " n aVnd twoE.EunRNo ..v~ao,,s The pulse uth i s variable froc about tu" to several

Rndi orp. u dcroeevnds. Operation at voltages above IS kilonolts has

(n02/1975). tao- ... ?ntad, pricmr:lv. by anode sPots. With Isproced cSterias

Availability: 
nd c ucu techniques ad mopified geometries. operating voltages far

t TXIS- above IS kv should be possible One of the uses for the Interrupter

For abstract, see NSA 31 10, nuer 20928. Pris onpected to be in h"ghpowei "odulaters. (Author)
Pimar Keywordc t ectrie NS L, er s- e. PrI-y Kocrds: Electric S.tchosElectric Arcs; Electric

Pricary Keywords: Dielectric Mterils rotectioe Coatings; Corona ArcsReduction; toe:u5 Apparatus; Magnetic Fields;
OisohargasProtective Coatings; Cleaning; Failures; PAsow Generators

Surfae. Contunintivn Secondary Evwords Interruoters

Secondary Keywords: HTISERDA

SN 14 5t25

(RREAKDOWN STUDIES) 
5625

(Gas. Eletrical) AFEAKOoWN STUIEST

ELECTRICAL AND PHOTOGRAPHIC CHARACTERIZATION OF LOW-INTENSITY CAPACITOR INVSTIGATIN OF CORONA DISCHARG ECTRIAL LOADS FOR
SPARK DISCHARGES A I EREA HIGE EVLCES ASETRA I L ORF

C.R. Westgate, M.S. Kirshenbaus and 6.0. Pollock EXPER IMTALN-NTA HENERTO

Ficatinny Arsenal. Dover. NJ KRK. Jseh r nd T.L vn.v

Technical rept. No. PA1TR-37, 36p (02/1975). Systons Rescoreh Labs Inc. Dayton. OH

ailabil~ty: AD-AOR 35k/OtT Ovoiab:.,ir AD-lAS 535
NTIS 

NTISi, AD79 5

Soce properties of the gaseous discharges noroally sed in oTIS
electstatic initiation of prinary coplosines are detereined froc The use of ta cron a discharge cechasisa asaoo o -prov ding

:'1.t-.Iti~dph orh',f sudi%. t -sh.. tat he tac. ae-trinu loadf for eperisenta h igh-voltg low-cu rentdo
electric l and photographic studies. It is shown that the scitude generators is investigated. The current-voltage characteristics of
of the postbreakdwn current Can datercine the fore of the discharge. seura-l corona A~sehargo confiouratio.0 such as point-to-plane.

Per currants larger then about 0.1 asp, the disohorga is easenilly ruanal cyindrical, end wire-to-plane, were enpericestally obtined
n r c ch ract ri ed by a lo w |] - 31 ) vo t ae drop across the gap . a d eo ared with the r tic l y pred ic ted values. Of al the

Far currants lass than 0.1 asp. tha discharge is assentiully a spark ocf~gorat~ovn tested, the wire-to-plane configuration is found to be

o r l o w d is c h a r g e c h a r c t e r z e d b y a v t a e d r o p o f a p p r o1i -te l y c b e o f A s s i c t in g t h e *a:i: ,a l c t r i c l p o w e r ( n e r l y I K / c

Si H volts cross the gap. In both c aes : the vol taes and the tln th of w re) and e hibits a de r ng e of current- oltage

trans ton crren t are on y slightly ffeD od by variations the char ct ri ti os of arious pressures, d pend ng largely upon the

a p l n g t h . ti r -t o - l.o. s p a c i n . ( A u t h o r )

Prmary Keyords: Elosies; Electric ntion; Spark Ignition;i t ti Cot unt
*;0%Pim:r Kecl:tll;ords:,tb,:v!tg dropeor ofcris Coronaima Diec Crr

Electrostatic hrge; Electri c Igniters; Spark G oo. e s fco ry K eirds tOdi n ot le(tric al)

G o Discharges; Photograph ic Ana lysis :itrt lutyn Netr ct in, Avail bi iy : Pub , n IEEE Trans ct on s o n

Secondary Keyw ords: NTISOODA 
Eo tr n Ie ices. EDI R l plrk-- lkg ac)

I/TI, P,. Cri t
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'PULSE GENERATORS) (1DIAGNOSTICS AND INSTRUMENTATION)

CTrigr (Voltge

K'9 ' THOEAT TABLE KERR SYSTEM FOR THE MEASUREMENT OF NIGH VOLTAGE PULSES
INVESTIGATIONS N HIGH VOLTAGE PULSERS AND APLIFIERS FOR THE EXACT R OTBEKR YT FRTEMASRIETO IHVLAEPLE

TIMING OF THE IGNITION OF SPARK DISCHARGERS R..J ":bner ond SR. Seeker..
HPillsticker $Nd COF 74sl, a,, N9 7).

T c h n 6: ; h e rw , . ..v tt .t , r u n s i c k ( W e s t G e r m a n y ) . n s t i t u t F r A v. a i l a b -l i t y .S - 1 3 P O 5 3 ) .
He an tAvailability SAND75-132
NChsa g chnik. NTIS
(12/1971). For abstract. se NSA 31 12. number 35721.

Avilablity: RMRWIRE-71-22 Primary Keywords: Pulsaseesurig Methods: Optical SystomsKerr
NSEffect: Lamar Radiation: Mirrors; Osclllographs;

For abstract, sea NSA 21 1t. number 24548. Photodetectors; Polarization; Pulse Rise Time
Pri ary Keyordi Elactric Arcs Secondary Keywords: NTISERDA

5036
5425 (POWER CONOITIONING
3 REAEDOWN STUDIES) (Pulse Trensforaers)
(Gas. Recovery) POWER PULSE TRANSFORMER

INVESTIGATIONS ON THE INTERACTION bETWEEN ARCS AND GAS PLOW O.S. Roodenov. Y.P. Vakhrushin. V.G. Zhitenev, N.I. Kolasov and A.V.
K. Zueckler. H. Top lin. H. Neeck . R. Patzslt and K.P. Rolff Oro
Siemens-Wark., Berlin. PRO Scientific-Research Institute Of Electra-Physical Apparatus, Leningrad.
No. SMFT-FR-T-73-O9. 7Sp 107/1973). USSR.
Availability: N74-115 2/R Availbiility: HPI19092

NTIS NTIS
Modal circuit breaker experiments wepe carried out to imvastioata For abstract. see NSA 26 05. number 1067R.

the relationship between e. flow and or: behavior in the current Primary Keywords: Electron Sourcen: Linear Accelerators; Transformers
zero-region. Synthetic circuits were So< for the electrical tests.
The optical investigations ware carriud out by the aid of a
schli eren-epparatus ith a high speed cmersa. The xistence of plasme
jets. uhich carry metal particles in the region between the contacts,
was demonstrated. The behavior of the insulation material in the $636
proi.ity of the are wan investgat:ed and a suitable test method was (BREAKDOWN STUDIES)
worked out. It was possible to improve the mathematical description (Gas. Electrical)
of the dynamic arc-behavior by a completion of the equation of Mayr. QUANTITATIVE MEASUREMENTS OF THE EMISSION PROM NIGH DENSITY NANOSECOND
(Author) SPARK CHANNELS

Primary Keywords: Circuit breakers; Electric Arcs; Gas Cooling; High H.S.W. Fischer
Speed Cavoras; Schlieren Photography; Extinguishing; Angawendte Physik, Tchiische Hochechule Darmstadt. Derestadt * FRO
Gas Flow; High Voltages; Metal Particles; Plama Interia scientific rent. no. 2. 1 Feb 7031 Jan 71 (12/19711.

Jets; Quenching (Coolinol Avalability: AD-iO9 253SecodaryKeywrds: NASANTIS

Suentitetiv values of the lusinance and radiance at 4SSO Angstrom
worm measured for Nanolite spark channels in tha nanosecond range.

SAD8 The cOmparison standard was a crater of a low current carbon arc.
SRREAKOWN STUDIOS) Date of the Ano1ie were: Capacitance. 1.35 snofarads Inductenca,
(Vacuum, Electrical) 2.1 microNenrys: breakdow Voltage, 3.2 kilovolts; Gap, 65 ma;
MECVHS UVICH LEADS TO THE FORMATION OF AN ELECTRIC SPARK AT VERY Pressure: ; ateosphere. The mavisus luminance was 20.0 .-vts per
HIGH VOLTAGE AND UNDER ULTRA-VACUUM FOE THU MEASUREMENT OP THE DELAY centimeter squared steradan Angstrom plus or minus ZR : -cent. The

TIME OF THE DISRUPTION -vinew radiance (at 4950 Angstrom) -s 12.4 times ten the sioth
F. Oohrbach candlepower per centiseter squared, plus or sinus 20 percent.
CERN. Geneva. Switzerland Earlier observations demonstrated that the opacity in I atmosphere

CI0/l97l). air durin9 the current savimum is greater than 0.8. This opacity
Availability: CERN-71-28 value is used to calculate tha radiation temperature whichi ws 31ORO

NTIS degrees Kelvin. Scaling Ias are being derived for coeparison with
For bstrct, NSA 26 09 number 2269.er obsrvations in ltrature, These results coepara ratherPrimary Keyordse: Electric Arcs rmil in spite of considerable sieplifications wed in the

calculetions. (Author)
Primary Keywords: Electric DischargesLight Pulses; Luminescence; Gas

Discharges; Electric Arcs; Seactre(Visibl V
Ultraviolet)

5431 Secondary Keeords: Spark Gaps
(PARTICLE BEAMS. ION)
(Generation)

THE USE OF FINITE J/SUB THETA/ FOR INCREASING THE ION EFFICIENCY OF S640
HIGH IMPEDANCE DIODES (SWITCHES. OPENING)

R.J. barker and S.A. Goldstein (Superconductv )
Naval Research Lab.:Washington DC 20375 SUPERCONDUCTING SWITCH WITH IMPULSE CURRENT TRIGGERING
NRi Mesoranduo Report No. 4773. Sp (04/1982). H. eoflr
Availability, Insttut fur Ecrerimontelle Kernphysk. Karlaruhe. PRO

NTIS No. 'Fi-212, 24p (IA/1N75).
Numerical sioulations predtct that the ratio of the effective ion Availability: H7A-20667/AST

current to total diode current can be significantly inreased by NTIS
introducing a small but finite azimuthal current into the tip of the Supplying reactive power by superconducting storage systems mey
cathode shank of a high impedance (4 ohm) avial pinch-refle diode, have consid:rsbe adoantages. The behauior end parameters of the
Such a current genorates large tangential magnetic fields along the switching device, end opening end closing the storage circuit ware
electron-emitting cathode surfaces. These fields, in turn, impart a studied. Appouximsta mathematical solutions were checked against
finite angular momentum to the electrons au they ar. injected into measured results. The influence of the impulse capacitor -as studied
the anode-cathode gap. The resultant particle self-fields alter and hints to design the triggering Circuits are given. (Author)
Iectron trajectories In such a way as to boost electron space charge Primary KEywords: Actuators; Superconductors; Switches; Capacitors;

near certain portions of the ion-emtting anode surface. The net Energy Storage; Trigger Circuits
consequence is a modification of the radial orufile of Ion evission Secondary Keywords: West Germany; NTISNASAO
which enhances the net ion current transaitted through the interior Oistributio Restriction: In German; Egish Summary.
of the hollow cathode shnk. 31 Rfs.

Primary Keywords: Ion bone Genotin; Magnetic Insulation;
Pinch-reflI Diode; Theory; Numerical Simulation

56425634 (PULSE GENERATORS)

PHOTOCONDUCTIVITY OF HIGH-VOLTAGE SPACE INSULATING MATERIALS CLC)
H.T. Coffey. J.E. Nanenica and R.C. Adaeo DRIVING CIRCUITS FOR COPPER HALIDE LASERS - A PARAMETRIC STUDY
Stanford Research Instiltut. Menlo Park, CA 94023 A.J. Andreus. R.C. Tobin and C.E. ebb
Final Reporn. 1 Jul. 1974 - 1 Oct. 1975. Ho. HASA-CR-134995, 6p CLarendon Lab. lOford. UK

11/197,). Journal Of Physics D; Applied Physics. Vol 13, No. 6. p 1017-1027
Availality: N74-1V23)/SST (06/190).

NTIS 13 Rafs.
The dark and photoconductivities of four high voltage spacecraft Privary Keycords: Double Spark Gap; Thyretron burst Mods Drivers;

insultors, K.ton-H FEPTef~lon '9 It sed P Circuit Inductance; Current Risa-tioe; Laser
insulators. etnN PPTfo .rylens. andhfused ..arta.*-' weePrfrac

studied under a variety of coditions intended to simulate a spca Perfor"ec P
environment. All measurements were made in a vacuum of less than COPYRIGHT: 1980 THE INSTITUTE OP PHYIICS. REPRINTED WITH FERM(SSION
.00001 torr while the temperature ai varied from 22 C to 100 C. Some
of the eamp)e used employed conventional deposited metal
alautrode--others employed electrodes composed either of an electron
beam or a plasma formed by ionivation of the residual gas in the tent
charibar. Tent results show: (I Eaptos had unusual conduction
properties; it conductivity decreased by more than an order of
egnitude when heated at 110 C in a vecuum, but ultimately attained a
stable end reproducible value. (2) Both Teflon and fused quartz had
high dark resistivities but low photoresistivitiss when exposed to
UV. Optical-deneityseasurmeants revaed that both materis
transmitted UV with little attenuation. (I) Paryleve was found to
have a low but ralativ.ly stable reistaoity--ompratioely minor
chnges occurred upon heatirg or illuminati g the sampl.
Optical-density measurenonts showed that Parylene was absorbent in
the UV and would prevent photoemission from the metal electrode on
the back surface. (Author)

Primry tayword: Electrical Insulation; Materials Tests;
Photoconductivity; Spacecraft; High Voltages;
Environment Simulation; Quartz; Teflon (Trodemarkl

Secondary Keywords: Polysit,; Rsins: Kapton; Tetraflunrothyleno
Resins; Parylese Polymers:
Pol)(mthyleno-phiylen-mthylen); NTISNASA
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SAAk (PULSE GEHERATORS)

(IREAKDOWN STUDIES) 
(RumS LNOS)

(Gas. Electrical) Blume~ Lines)

INFLUENCE OF STATISTICAL TINE LAGS UPON ELECTRIC BREAKDOWN IN ELECTRICAL AND OPTICAL CHARACTERISTICS OF A MULTICHANNEL H/SUb 2/-LASER

EACTRNEAIVE GAS ES N. Hugsnschnidt and J. Way

6ELECTRONEATIVE OASES Da*tsch-Fr nzosilchss Forschunosinsitut. Saint Louis, Francs
Frank O '.a Optlcs Communications, Vol. 29 . . 2. pp 191-19k (85/1979).

nlsn AD rm tPL 3 The influene of elsctricsl parameters on (V optical proortles of
Journal Of Applied PhysiCS. Vol. 17. No. N. P 1515-152? (E3/166). atmospheric ressura transorely socited N/nub 2' -lasers of ths

Masureoent of Vhs slectric strength of SF/sub 6/ and a number of

t es h IXdeddi~recto soidence thata n oultichannel laser system providing high ropetition rats trains O
t

ununually lone statistical time lag Is associated with the breAdown nanosecond pulses (SO to ISO H). both tn high noltags r5s and
proeiss in such .asP under certain =erintal conditions. For
eoasple. tios aogs in eaceos of one minute have ksmn reported for ths decay tir-s of the order of seea l ky/ne are dteried g

breakdown of SF/sub A/. The reason for tho difference in breakdown alecto-ptically and corro: in d with ths intensty andtime lagoOf

behavior of such gases, when compared with the bshavior of ths or h oetirnc pulses.n Usd s ieco rec.h u th insty and

como oae. snt wal understood. The pape rpset a n ettspt beam disoob oudk markedlyIimpra. IA Rfs.
to -%ses a n Primary Key*wordsi Olmlain Type Mutichanl N/sub 2/ Laer;
to provide an xplanation of the role th ththese statistical ties Electrical Froprites; Optical Properties;
c9n can often play in veldise islesding euperimentel values of the Trensveroa EOcitetion

electric breakdown voltage, when measured under certain stdard testRTH HOLLAND PLISN C. REPRINTED WITH PERMISSION
conditions. A number of cases are discussed and evaluated by
combining accurate eperimentel data with theories inooloing the
ccra of random evnts. It is concluded that the 'apparent' value

of the electric breakeoi colte in electronegative Gases ought to 5kM
be strongly dependant upon the mean statistical time lag, the nature (B'EAKDOWNH STUDIES)
of voltage application. and the olectrode confiouretlon. The (Vacuum. Electrical)

eoperimentelly observed appearance of field mission frem the cathode CALIBRATION OF A FAR ULTRAVIOLET SPECTROGRAPH AND A STUDY OF VACUUM

surfeys at voltages considerably in sicess of the threshold velue. SPARK SREAKDON
can be uned to derive theoretical reations*1P which indicate that Tr. Carpenter
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amount of source literature available on the topic of liquid Discharges Transport Properties; Gas Ionication;
dielectrics is staggering. Three re-ess of this noboact hue been Laboratory Equipment; Argon; Live Spectrum;

published within the past Year alone; the reader will be referred to Intensity; Hydrogen; Nitrogen; Electrical

these for a -ore detaiLed treatment. While recentreciaws of Conductntce; Thermal Conductivity
evcuum-breekdown phenomena hope appeared, cansdeable new
info'moti on hog become acailuble and is included herein for
additional assessment. 169 ef.70

Primary Ke.ord: acu.- Ireakdoun; tuelitetice Overview; Eactrode (REAKOCWN STUDIES)

Effects; Modeling; Surface Fleshoner; Oil Rreakdown; 1T, Optical)
Mode;;ng GAS 0 AKDOWl By SINGLE 2IPS, 1.06UM AND 0.53UM LASER PULSES

C.L.M. Irelaid ed CU. Morgan
University Cellega of S"Insoc, Singleton Perk. Swense. Wales

5697 joulral Of Physics D; Applied Physics, Vol 7. Ho. A. pp L07-L9D

INDUCTANCE EFFECTS IN ENERGY DIVERTER DISCHARGE CIRCUITS (05/19'f).
OWN. Taylor And S Schneider The pressure dependence of the intensity for optical frequencyO l ort Mondouth, NJ 07713 breokdoi of nitrogen and argon has keen studied using single 20 ps,

No. ECOM-29 2P Do( 96l/I96t). id/uP 3+/ laser pulses at the fundamental and second harmonic

Availabili t. AD-All 276 -ragun ion The gases were studied ever a pressure range of

NTIS lae-loe5 Torr et 1.06 um and l0et-l l Torr at 0.53 us. The

The effectiveness of energy-dicerter protectiom ¢en be reducad by results lend support to the iew thot breakdown at both frequencies

the penenco of inductance katween he enargy divarter syd the oroceeds via cascade collisional ionization rather than by

'Protected syste . Two priary effects caused by inductance have ultinhotvn oniwntion. IS Refs.
been noted, The first effect occurs when the fault-sening circuit Primary Keyuords; Pressure Dependence; Nitrogen And Argon; Cascade

triggers the energy-diverter during a high-impedance fault. In this Collisioel Dreakdown; Multiphoton Ignication
case a large noltage oscillation about the zero reference lea* COPYRIGHT: 1974 THE INSTITUTE OF PHYSICS, REPRINTED MITH PERMISSION

appears at the 'poected system'. If the inductance is large, the
oscillation will be maintained for a long period and will prevent
quick removal of voltage. The second effect occurs when the
f teensing circuit triggers the energy dicerter during a 5716
lou-impedance are. In this case the large inductance ratards arc (INSULATION, MATERIAL)

quenching. As the arc attempts to quench, the voltage oscilLation ISolid)
reappears because of the energy stored in the inductor, and arc SILICONE RUBBER GRADED CONSTRUCTION FOR HIGH VOLTAGE INSULATION
quenching is prevented. Obsarnations on a system and an analysis of S.J. Nizinskl
the circuit are discussed. (Author) Dow Coring Corp, Midland, MI

Primary Keywords: ELECTRONIC SWITCHESELECTRIC DISCHARGES; SWITCHING 6/19A1).
CIRCUITS ELECTRONIC SWITCHES; INDUCTANCE; TRIGGER Availability: AD-656 174
CIRCUITS; VOLTAGE; OSCILLATION; ELECTRONICS; NTIS
ELECTRICAL IMPEDANCE; ENERGY; DELAY CIRCUITS The results obtained show that the electric strength of silicone

rubber insulated cable can be Increased by using a graded
cpstruction, when one layer has a high dielectric constant and the
other a low dieloctric constant. Silicone rubber is easily adapted
to this mathd because the dielectric constant can be varied fro

'BREAKDOWN STUDIES; RREAKDOWN STUDIES) to 7.5 by varying the amount of titanium dioide added to the
(Vacuum, Electrical; Electrodes) silico rubber boom. By making use of silicone rubber's versatility

INFLUENCE OF ELECTRODE MATERIAL ON NIGH-VOLTAGE VACUUM BREAKDOWN the breekdywn voltAge was incresed by 50. The amount of increase
M.H. Zinn, O. Taylor and M.M. ChrePta in breakdown voltege obtained depends upon the nariablas oentioned in
ECOM, Port Monmouth. NJ 07703 the dincussion of the calculated breakdown voltages. The capacitance
Research and Develo ment Technical rapt. No. ECOM-2901. l6p (fI/I96l). also increases along with the breakdown voltage. This variation may
Availab;iity; AhD-A6 14 or moy not be iportent depending upon the application. Two possible

NIS applicotions of graded constructions are ignition cable and
The question of which electrode in a two-electrode system, the cas-tubr-sisn cable. (Author)

anode or the cathode, cotributes mest to the primary voltage Primery KEywords: Electric InsulationS'linone Plastics; Voltage;

breakdown machanism, and the reasons for thin contribution have been Dielectric Properties; Electric Cablas;
the subject of mide debate among workers in the field. Theorias of Menufacturing Methods
breakdown that involve the anode or the cathode or both to varying
eotest have been propoeed by Cranbarg. Alpert, et al. Sliokov, Utnumi
end ralman. and others. ecent data collected by Wotmon, Mulch, 709
and 1.11 and by Kranjec and Ruby, when subjected to analysis, (EREOWN STUDIES)
ndicate a role of tne anode material in the breakdown process (E.ploding Wires)

sufficiently clear to be applied in high-colteoc vacuum tube INSTABILITIES OF ELECTRICALLY EXPLODED WIRES
construction. Roth the analysis end dote collected by Taylor end A.E, olast2s
Chrecta indicate that heating of the nde owing to the flew oy The Roypl Institute of Technology. Sweden
field emismon is a primary cause vf Arcotdown at spacings o Journal Of Applied Physics, Aol. NH, No. H. pp I6IA-IA2L (16/1973).
istoet in vacuum tube technology. (Onthor) Iha sorrientel results summarized in this paper, which have been

Primary Keyviords: Electric D schares..Vacum; Electrodes; Materialn; otcined with thin tungsten, copper, and constantan uires give
Voloton; Theory; orgression Anolysis; Field Enisnion further evidence that electromagnetic macroinstabilities may develop

Secondary Keywords: Broakdow ( I c ) n0.rar the meltir point of thin wires which are heated by the sudden
release O. electrical energy and lead to their disintegration. At

lo-enk.i.nput rates, screw-type instabilities develop in all the
S6I crc reterials used. On the other hand, at high-energy-input rates,
(ELECTROMADHETIC LAUNCHERS) t e cenr end conntantan wires show striations after the evolosion.
lRallgJn; ~while tungsten wires are not strieted but are split into tiny fibers

I"VESTIGATION OF AN ARC GUN whch oearge olong the whole wire. At the beginning the restrike
T. aujl., EF. Palmer and R.W Grow connel of copper and constantan wires has an helicoideL form.

University of Utah, Salt Lake City, UT Annealed wires stew the some results. Helical channels were not
Ha, wu-6. Do (0A/I6D). obsered In tungsten wires. Ry twisting the copper and censtantan
Aviilabiiitv: AD1604 .7ros in the opposite direction to the channel hello, it was possible

Availability: A-NIt tR to chengo the dirction 00 the hslio. Thus, the helical shae of the
HT. IIS g fte -To satisfy needs for A superior hypterveocity gun, a study was vhannel ay be on effect produced by the twisting of the wire is

mde of the possibility of connerHind the electrical energy enurtino it between the electrodes. The possibility that the
caracitor bank to kinstiv energy of a projectile through the use of hli oidal shaeo of the channel is due to some other effect is also
an electric arc discharge in a gun checker. As arc gum was developed discusred. 17 Refs.
consistiro of a chamber with a pair of electrodes and an acceleratin Primary Keywords: Exploding Wire; Tungsten Wire; Copper Wire;

barrel. To ocerote the Ocs, thin chembar is packed with lithiun Constecton Wire; Mecroinstabilt.; Screw-type
hydride and the barrel is fitted with a nyen pellet. The capacitor Ivstebility
bank is disch-ged ipso the chenter. coUSins uoeision of the COPYRIGHT: 1973 AMERICAN INSTITUTE O

F 
PHYSICS, REPRINTED WITHlithiom hydride into a low-molecular gas. The epons ro of the light PEOMISSION

gas accelerates Ohs pelet. With a 1 minroferod capacitor bank
charged to 17 kilonelts. a 317 milligram nylon Prooectile wee
acceleroted to S.- klo'etars par sond. The eff.iiency of the
energy conversloe ron the cenitnr Ac the arc was 5.2 pervert, 710
and the efficiency of the energy concersion from the arc to no 'INSULATION. MATERIAL)
projelde eas 182 per rant. The total efficiency of the energy ISld)
conuers , from the cepenitor iv the pro~entile won 1.1 cor cent THE INTERRELATIONSHIP RETWEEN DENSITY AND DIELECTRIC STRENGTH OP HIGH

(Author) PRESSUE POLYETHYLENE FOR NIGH VELTAGE APPLICATIONS IN INSULATED WIRES

Prieary Kepurds: ELECTRIC GiNSLIGhT GAS GUNS; NYPRVELOC1TY C.op Silner
GUNS LGy G S GUNS; LIGHT GAS GUNS-ELECTRIC ARCS: RoyAl Electrc Corp. Pawtucket. RI
FIRIG MECHA"IlSMS (MEAPCN); GUN COMPOENTS; LIIHM A12/1967).
COwPLU-IDS; IIYRIDES; NYLON; PILLETS; - T S
PRCPELLc"TS; TlGGER CZRCUITS; ENERGYr CJVERSZN Data is presented which shows that branched P. E. manufactured by

Socondarr Keywords; ARC GUNS the high Pressure system must be insulated properly in order to
nvintain p high density end crystallinity to gioe maomun dielectric

stievgth in rob1. )tuthor)
Pr-ary KEy1iordn: Polyethylene PlaeticsElectric Insulation; Electric

Wire Density; Dielectric Properties;
CrustellIzation; Date; Electric Cables

ovl
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pd THE MEASUREMENT OF IMPEDANCE AT HIGH POWER (PULSE GENERUTORS)

R.E. Ford end C.W. Stoops.Mex

Naal Research Lab. Orlando. .A. A SOLIO STATE NANOSECOND PULSER USING HARX BANK TECHNIQUES
1019/67)..Jung end R N. Lewis

Availability: AD-N61 230 Argonne National Lb. Argonne, IL
NTIS Nuclear Instruments And Methods, Vol. At, No. 2. -o 224-22R (IN/It&k).

A sethod an the electronic equipeent for applying it was This pulser generates a S kV pulse into SO she. 17 neec afterto enable the impedance e transducer o r device, receiving a .33 V _sot signal. The noltage is derived frog
Iear or vonlinear. to be caIculated fro. seasurenento pade while caactrshc are charged in parallel and discharged in rnes.

operating at high power. puls ed or c-. Thy method end A a re d asthe om tinvolves the Ut level, while Elkonte ar gas are ced frog the 1 to kvoltage of a refence as . peted With samples level. Pulse repetition rates in excese of ItOapo at readily
ot .. a c refrenebtanlbler and withn s ample soff.

'untnnun" sigeaL end mulled against the unknown on an oscilloscope. obtainabl K cycci opu puste Pittr; isr lessethem r; ne e hRe

The relative phase also is measured. Toroidal transformers provide Prmay eyors: old taeu ars raleSan f extrtingsTransistor; S Output Voltage; Rep-rated

current. The electronic components are of solId-state circuitry COPYRIGHT: 1966 NORTH PUBLISHING CO., R
througho.t. (Author)

Primary Key-orde: Electrical mpedanceMeasurement; Transducers; Test Sao,
Methods; POwer; Underueter Sound Equipment; (ENERGY CONVERSION, ELECTRICAL; PULSE GENERATORS)
Calibratin; Phase measurement; Electric Currents;Voltage; Test Equip-et(Electromics) ECh.19,ns Circuits; Mar.)

CHARGING TIME OF A NIGH-VOLTAGE IMPULSE GENERATOR

University of Manitoba, Winnipeg, Manitob, Canada571 Electroc Ietes . Vo. S*He.21, pp $4 (1"/96

(S IT CES , CLOSING) The h*Lrg 'g cheracierli a of ar ' g n r or e - r o s d r d
(7hyriotor.) t,-. co'-tart is defned by taking the product of the total parallel

THE SCR AS A HIGH POWER MODULATOR SWITCH c onsant ol. 5. HO.i1.enc.ThisVtie considered . . A
coou nc and "ntL ger reitne ties sconstn wil giof othe tmo required to charge a kant of severel sections to 931 of itsR iC riffs, All, my 13440 final _I.u. 0 R 0 ..

R-AC Report N- A.C TI 17-25 11?11967). Primary Keywords. Ma- Generator Charging; W:avefor Prediction; Time1--ilabtlIty: AD . A3 '1 Constat Definition; Theoretical Justification
NTIS COPYRIGHT: 19E? INSTITUTION IF ELECTRICAL ENGINEERS

" .rPOro is Of the current state-of-the-art in the us
of r ,l rectifiers in high power "odultor switch
seris. A brief description of the device end device characteristics 5g02
is incLuded. The report describes several contractual efforts uhich (ENERGY STORAGE. MECHANICAL)
proved the feasibility of applying the devices to high power (Rota as'
equipments and in detail describes the device, development of EtinGO Ma A NTinnen
circuitry, triggering techniques and device improvements. The THETA-PICH HYBRID REACTOR
applications discussed in the report show that the silicon controlled H.F. Vogel (1), M. Brennan (2). H.G. Dose (2) K.M. Tolk (2) end H.F.
rectifier has been used in a 5 megawatt modulator and in capable of 'eldon (2)
operation at power levels of 25 megawatts end beyond. Continued (I) Los Alamom National Labs, Los Alemos. NM R7SNS
efforts in this area Will Prove the high power capability of the (2) University of Tevas at Austin. Austin. TI 78712
device in practical applications. Refs.,,dvic AimsRpr No. LA-6174 (12/21975).

Primary Keruords; Silicon Controlled Rectifier; Modulator; Availability: LA-IT
Characterization; Performance Test; Triggering NTIS
Consi derations This report describes the energy storage and transfer systee for

the compression coil system of a lineor theta-pinch hybrid reactOr

5715 ILTpHR). High efficiency and low cost are the principal requirements
(PARTICLE BEAM, ION) for the energy storage and transfer Of 25 NJ/ or 25 GJ for I-km(GenertILon) LTfPH. The circuit efficiency must be epprosimately NOll end the costn N ACCE N Il Afor the circuit 5-6 cents/J. Scaling laws and simple relativnships

L ON ACoELERATION IN A AGNETCALLY INSULATEorDyopi betugen circuit efficiency and cost per unit energy as a function of
1.. o of Aoic oth half cycle tine are presented. An important consideration

Kurchaton Institute AtomicEnergy osco. USR concerns the pulse repetition rate of 2.23 pulses per second, 7Ek
Snviet JouinaL Of Plasma Physics, Vol. . No. 5. P SRI-Sat (ON/I9iS). shuts/yr, or 1.7EV shots over the 25-yr plant life. Current
Tress. Pros: Piai Fleecy. Vol. 5. pp I - 3 interruptivn to initiate energy transfer is not feasible at this

Etperimente hays been carried out to determine the mechanism for rate. We consider, therefore, a simple ringing circuit with
the formation of the anode plasma and to study the ion acceleration contactors to make and break at the periodically occurring
in a magnetically insulated coaniel diode. The anode plas a forms as zero-current instnves. Even this simple operation will require
a result of electron bonberdnent f the polyethylene anode. In a consideruble develormont effort for an inexPensive and reliable
moneotid field H(3-)H/sub c,,. the ion current density reaches 60 coitoctor that may be replaced during annual plant maintenance. We
A/cm/sup lm, while the insulation lasts I usec. A Rein. consider capacitors and hcmopolar machives as energy storage :ecants

Primary Keywords: Megnetic InsoLation; Anode Flema; Electron with both functioning bnically as capacitors. The advantage of the
CPYRIGHTombren; Electric Discharge homolar nhine in this apPlication is its relatively low cost,

S THE AMERICAN JOURNAL OF PHYSICS. REPRINTED WITH whoreas hat of atnuitors I better efficiency. 12 Rfts.
PERMOSSIN Prinury Keywords: Nyni.polar Generator; Energy Transfer; High

Efficiency; Rep-rated; High Reliability
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NIGH-VOLTAGE PULSE MONITOR SYSTEM FOR NEUTRINO ELECTRON ELASTIC 5824

SCATTERING INVESTIGATION OF THE EROSION PHENOMENON IN HIGH CURRENT, HIGH PRESSURE
C. Oelm, GAS DISCHARGES
Los Alemos National Labs. Los Alamos, NM 87t5 JiE. Iruber and P. Guess

R08/1S8O). InStitt fur Plsmeaphysk, Garching. FRG
Awailab;l=ty: LA-8505-MS (12 1 969).jTIS AvAviaiabtl: rPP-4/72

The Neutrino Reoctron Elastic Soettering Eeperiment Il use tIi t
high-noltage pulsars and 4U flash-chamber detc tor modules. This For abstract, ... NSA 25 04, number 07379.
report describes the proposed microproceonor controlled monitor Pricry Kyiords: Pl.s- Medium; Gas Discharges
Syste to ensure the sf. and efficient ocetion of the high-voltage
pulsars and flesh chambers. (ERA citation t:537095

Primary Keywords: Data Acquisition Systems; High-voltage Pulse 5827
Genrators; Tergst Chanmbers; Lmo Linac; (LSE GENERATORS; ENERGY STORAGE. CAPACITIVE)
Microprocessors; Neutriro-~Ctron Ict roctions; 

0
-; r Goneratorsi

on-line C ontrol Systems MRX--AND MARX-LIKE--HIGH-VOLTAGE GENERATORS
Secondary Reywords: ERDA/t30303; HTISDE tA. Fitch

Mal.well Labs Inc. San Diao, CA N212!
1?G2 IEEE Trannactions On Nuclear Science. Vol. HS-I., Ho. A, pp 190_198
(51 EAKDO STUDIE (04/1971).
(B E tUDIE) Major developments have taken plane in the art of Morn generating
(Yes. Electrical) in recent years. Ths retionales., mod operondi and relative merits of

PARTICLE-INITIATES BREAKDOWN IH GAS DIELECTRIC CABLE INSULATION these developmentn arm discussed in an attempt at exegesis and
EXPARD SCOPE PROGR M (FINAL REPORT) clussification 7 Rein.

C.M. Cooke Primary Keywords: Marx Generator; Principles Of Operation; Nistnry;
Massachusetts Institute of Technology, Cambridge, MA Desigs Considerations; Folded Mar; tack-coupled Mare
( l'17N1/t . COPYRIGHT: 1971 IEEE. REPRINTE N.ITH PERMISSIN

Availability: EPRE-EL-IZ6t
NTIS

The adverse Influence of conducting particle cntaminmnts in3
ems-insulateedp I vt t In a series O (EKD N STUDIES; SWITCHES. CLOSING)
enperiments that employed coanial conficurption and dcolteges to (G.. lOticu. (us Gos. Octinol)
130 tO. Particle dynamics was shown to be inoortan and related to ELECTRICAL DISCARGE THROG LASER-INDUCED SPARK
breakdnwn initiation in the gas. Both SF sub 6 and N sub 2 oases at V I Vludimirov. G.M. Malyshey. GO. Rordokarin end VtV. Semeno
pr from I to lt.6 Sts absolute uere used. Ohs particles were or, lofts Pi,-ytcvtachnical Institute, Academy of Sciences of the
intentionally introduced and ranged froi L.A to A.A mm spheres and ikrio N .Gt, Leningrad

es Effects in thi gas Gap ell as along surfaces of solid Snumet Physi-Oechni Physics, t.I. 1 N . .p 1277-127N
insulators were studied, fiscal observations. ohotooranhs. and b0SO' ty).

electrical measurements helped iv distinguishing various processes. Trans. [ru: Zhurral Tekhnicheskoi Fiziki 37. 1742-1745 (September
Particles could reduce the insulation performance by factors of 3 to 1967)
5 and were especimlly significant when moved to the center conductor. An electrical discharge Occurs in a region produced by a
By courdlnat~n of this work with e separate study ot the laser-ivmuced spark iv ar at potentials two-tn-three orders of
Westinghouse P and D laboratory. a comnar.son between Ac and an mooritudo li.ndr than the breekd0vn potential of air. The inititlion
serformanve was made. Generally the do breakdown vnues enhikited of tho breokdoun is associated with the arrival of a region of
wider scatter, though their loopy limit was similar to that found redund density at the electrode. For electrode potentials from SO V
under ac. Overall furdasental orces and pronesses which involve to S kV the Peak current rangos irom S A to II kA and the resistance
particle ontametion effects were identified and found to be the v%,ris firon 1.5-0.0 Ohm. The durotino of current flow is ebout 40
ame for do end cc voltage stresses. (ERA citation 05:015703) uiroseconds. E Rin.

Primary Keyunrds: Gas-insulated Cbles; Ito Dc Systems; Aluminium,. Prinary vurds: Reduced Density, Region; Eleotrode Effects" Lo
Breakdown; Coecial Cablen; Cocoretine Evaluatio.s; tni stance: Blast Wve
Dielectric Materials; Elmctrival Insulatio; COFYRIGHT; 16VA AMCERICAt INSTITUTE OF PHYSICS, REPRINTED WITH
E .perisental Oat; Grohe: Nitrogen, Perticlen; PRmIS N
Power Transmission Linen: Pressuro Depmndmnue

Secondary Reywiords: ERA/200302; NTISIE



RNO B(PVARDOWH STUDIES)
(BREAKDOWN STUDIES; SWITCHES, CLOSING) (Striate Flashoverl
(Gas. Optical; Gas Gaps. Optical) ELECTRICAL BREAKDOWN OVER INSULATORS UN NIGH VACUUM

INVESTIGATION OF AR ELECTRIC DISCHARGE ACROSS A LASER SPARK P.. Glaiche IBf

VI. Vladierv. G.M. Melyshev, G.T. Razdhbrin end V..t Center, Pittsbugh PA
b.P. loll. Physicotechnicel Institute, Acedy of Sciences of the Weunl o eApear Phy a cope 2C n. itpo b A 
UkriniLn SR Lenngra ed Vole 22 .^ - to 5.7 thpp k bedo..

Soviet Phcvics-Technical Physics. Vol. 14. No. 5. pp 67?-680 (s/N).o
Transurl Tekhnivoeskoi Piziki St. k-l1t t ay t noltaoge over nulators in high vacuum i independent of pressure.

R h. d Proi Fh y sr rdCurrents of IE-Il to IE-8 ampere wore observed in the region below
Bind t hfon of the hoc wen a lsr pakroduces ehtboknm olg ydtcigvryqat ihaGie-ule

region which creates conditions for the inititon of en electric brekdownvoltag b detecting x-ry quanta ith Gotrit i" 4r ftP ' T n ho'v 'aa x-ray pictures rvead th Ppaially all

discharge. The shock-wave front Separate fr the boundaries of the unter. o r t d that prcti
Sy o r t tations originate from en area on the anode a distance from thehot he'o at weke rvdioc*ty of n1 ,nse10ne trtesato

the leser sport. The onset of the discharge depends on the position insulotor. iith a weaker radiation coming from a ring ,oediately

of the electrodes relative to the center of the hot region. The adjacent to the insulator. Current-noltege relationshIps as usually

developed dscharge is self-sustaining. 4 Refs observed in thee ecrerisgots indicate a roughness factor and an
Primary Keywords: Tungsten Electrode; Variable Focal Plant Position; enittinA ea on the cathode similar to preious findings in vacuum

Low Voltage. apPestance Measurenent goP. Onciilosconn c observations reeed that sometimes at breakdOWn
COPYRIZHT: 19 AMERICAN INSTITUTE IF PIITICS. REPPINtED WITH oner insulators the noLtage on the toot sample drops to 2. 5V; in

ctier cases it Falls to leSS ty 102 colts. Ihe low nultage ec-like
PERMISSION dincherge eotiniishes at a currer Ouf about one ampere for .oiiPer

electrotus in contact ci th Pyra- glas As inavacuum ao, the

breakdown coItae oner an insulator is increed by sueceesine

EAOW STUDIES; SWITCHES. CLOSING) rt of th conltng Is permanent. he

(taRos pTUica; Va1TCHEn. LOtica nunr-ee.ien t port is dependent on the state of the test sample prir(Vauum f.ia;Vcu GPOt~l
LaSER-INITIATED VACUUM DISCHARGE to condStuong. 10 Rurn.

V.P. KnIalenko, A.A. Makiareich, V.A. Rodichkn and A.M. Timonin Prtn/ry tevuords Surface Flashocer; Pyro Insulator; CopertP h h ,1 Electrodes; High Vacuum X-ray Diagnostic; VoltageSoithsc ehia hscs Vo.9, No. 11, PP 1429-1431m . .%V*TiiE~ctl
S t hs Mosurent; Cutoff Current; Conditioning EFFects

Ts Pm h T i 2 COPYRIGHT: 1951 THE INSTITUTE OF PHYSICS, REPRINTED WITH PERMISSIONT -n,+ From! Zh. Tekh, Fiz. A4, 2317-2321.(Novembe 1974)

The *pllttude and tise characteristics of a nactui discharge
(Initial pressure ev2V-6 Torn) are studied in a two-electrode gap.
The discharge is driven by the light Pulse from a 15 MW ruby laser. SASS
which is Focused on ova of the electrodes. As the laser-produced (PARTICLE BEAMS, ELECTRON)
plasma axoands across the gap, a current flows due to the emissior of (Generation)
charged particles fr., the plasma and changes caused In the strenoth ELECTRON BEAM FOCUSING USING CURRENT-CARRYING PLASMAS IN HIGH-NU/GAMA
and orfig.uration of the electric field in the gap by the laser DIODES
plasma. The omvium curre.t across the ga nd the time required for 0 Yes ER. Prestuich. J.W. Poukey end J.R. Freeman
thu current to reach its mAcmve solve ore functions of the gap Sandia Labs. Albuguerque, NM 87115
voltage (U/sub v/vs-SI kV) and the capacitance (C/sub 0/= ll-tHI0 Physical Review Letters. Vol. 50. No. . pp Itt-ItT Ill/IN?)).
pVT. 3 Pals. A technique has been denonstrated for concentrating electrov beace

Primary Keywords: Loser Initiated Breakdown; Variable Polarity; X-ray to SEa A/sd.ce. Rldsoas on the avis of diodes. A twodbesiionel

Burst; Intensity Dependenca; Very Short Delay Tie p rticle code has been used to illustrate the importance of both the
COPYRIGHT: 1975 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH E x B motion in vacuum end the self-pinch of the beam within the

PERMISSION Plasma. S KNfs.
Primary Keywords: Electron Beam Focusing; Diode Avis; Nigh Nu/gae

Diodes; SaIf-pinched Diode; Current-carrying
544 Plesnas; Theory; 2-d Particle Code

EKDW STUDIES) COPYRIGHT: 1975 AMERICAN PHYSICAL SOCIETY, REPRINTED WITH PERMISSION

(Vacuu. Electrical)

PHYSICS o r A SPARK VACUUM DISCHARGE AND QUANTITATIVE MASS-SPECTROMETRIC
ANALYSIS. QUALITATIVE MODEL OF A WEAK CURRENT VACUUM DISCHARGE SOsI0.1. Remeodik and HI1. Derahiec (SWITCtfES. CLOSING)

V. I. Vernadski Institute Of Geochemistry And Analytical Chemistry, 
(Liuid Gaps. Self)

Acedemy of Sciences of the USSR, Moscow. USSR, Moscow, USSR HIGH POWER DENSITY WATER DIELECTRIC SWITCHING
Jourmal Of Analytical Chemistry Of The USSR. Vol. 32, No. 8 pp D.L. Johnson J.P. Vandevender and T.N. Martin

1197-1203 (08/1977". Sandle Labs. Ajbuquerque. NM E7115
Traes. Prom: Zhurnal Analiticheskt Ehlmii 32. 150A-1515 (August 177) IEEE Tronsections On Plasma Science. Vol. PS-8. No. 3. pg 20t-20

The authors present evidence for mmh l of the phystos of vacuum ( 1980).
breakdown. Three distinct stages are proposed and defined: Pulse forming networks for high current particle bean fusion
breakdown-initiation. spark, and arc. Each stage is described in accelerators nust produce FAst rise tie low jitter, low prepulee,
detail with theories presented for the mechanism of each stage. The and hif voltage cower pubses. Conventional water dielectric

(hi ~ ~ ~ ~ ~ ~ ~ ~ ec stage n'asae~ e*etrte' e-crdmtravprztoit '.. I..... ov thl .Ipeed ofdI... . .

ps as s-itchirg cn provide the required rise time and jitter, but has
elect aorizati h p breakdown. linittons vs prepulse and output coltage. A high power density, low

Particle density in tho plasma channel forced is investigated. Pnulse. nulse Hrning I n FLI configuration with self-breakdown
RecOveny ornoost are aLso briefly discussed. R7 Refs. voter dielautric switches Is presented. The design parameters and the

Primary Keyiords: Vacuum Arekdown; Three Stes; results of switching ecperinonts are described. 7 Res.
Breakdown-iitiation; Spark; Arc; Plasma Formation; Pririry taywords Self-break Water Su tch; Prepulse Suppression;

Renoeryr After Current Ground Plane' Pulse Forming Line
Secondary Key.words: Ion-source Mass Spectrocetry CIPYRIGT INRO IE. REPRINTED WITH PERMISSION

COPYRIGHT: 1917 PLENUM PUBLISHING CORP.. REPRINTED WITH PERMISSION

SR'S
SU8 (BRYAKON STUDIES)

(PARTICLE BEAS, ION) 
(Lightning)

(GeneratIon) LIGHTNING DETECTION FROM SPACE
ACCELERATION OF CHARGED PARTICLES BY INTENSE ELECTRON BEAMS EN. Tureen

0. Yons U.S. ATir Force Academy., CO £0040
Sandia Labs. Albuouerowe. NM RiSES American Scientist. Vol. 67. Ho. 3, pp 121-329 OR/19).
Particle Accelertors. Vol 5. oA I 01/1973). The author presents data on satellite lightning detection In this

Ion acceieration by electron beams Propogoting in a plasna or pope. Re.sons are c-csvnted for using optical sensors for detecting
neutral gas has resulted in the Veneration of ion beams with energies lightning fron sscc. The energy distributiom of lightning is
much greater then the -ccelerakii ebeaosr The io:. accelerntin disnussed and the presence of superbolts is hypothesized and
occurs as the e-bea. pc i a .e wceshanes of lightning are studied, as is the
and theoretiCallc invuetiootv collective acceler onic a c lesna Prnbabltiv that the bolt will hove a given totel energy and charge
FiLled diode. Renults are piesentod to indcta that acelerating trousf.i. The cos-bllity of implementing a satellite based severe
fields uf over I MV/ye are nnqoyt in thy diode 55 Ref5. nn. earl warning system is dincussed. 5 Refs.

Primary Keywors: Co.llctiva Anvalsratnn; Plosna Filled Olods; I Prrinry cayvurmn Lightning; Normal Bolt; Suverbolt; Positice Giant;
Mv'cm Accelerating Field; EcSriment; Theory Otical Lightning Detection; Storm Monitoring

CIPYRIGT: 19'3 GOROTM Ah VREACH, SCIENCE PULISHERS LTD. COnYRIGHT: 1979 SIGMA XI. THE SCIENTIFIC RESEARCH SOCIETY INC.

SS1 58II7ULATIIH. MAGNETIC)
(BREAKDOWN STUDIES) I ]

ht MA TIC INIBITION OF SURFACE FLASHOVER OF INSULATORS IN VACUUM
DETECTION OF LIG4TNING SUPERSOLTS K.O.M9D'Eroron and D.V. MyDaniel

ETA. Turen Sorlie (t n. Abcouersvv. n 07115

Patrick APA. Florida 32925
Journel Of Geophysical Reserch, Vol. $S, Ro. SB, pp 25Z6-2S6 Alirt Physi, Lottor. Vol. 19. No. 9. pp 534-536 (11/1976).

(0H197 . he Psi.bltv of praventing high-voltage surface flanhofe Of

Lightning euperbalts are the subject of this peper. The authors :nsulatvrs in nvauu by eans of a strono magnetic field
briefly describe the cH aria that Nualify a superbolt end proceed to ptrfvnd culsr to the electric field and parallel to the insulator

describe the statistics of light;viio suprbolts. The primary criteria surfce is investiguted theoretically. A sinpie model predicts that
used are optical radiance and duration. Satellite basad sensors are uth the right choine of ~sulating a.terial one can design diodes

utilized as detection decicen. 12 Raf . cv tra-snission lines so thet thy magnatin field from the line

Primary Keywords: Lightnin Detection: Surerbolt Setection; SuperbulT cu--pc inhibits the swcondvryelectron-emissiuc anlenche .dich is
ttatint:rn; Gytiul Rodtvvve believed to cloy on invortnt rvlv in the flashover process. 13 Refs.

COPYRIOhT: 1977 AMERICAN GEOPHYStCAL UN;ON Pr-ry Keyords: S-rfoce Flanhover; Modeling; Diode; Transmission
Line. Theorn; Yorond;rv-clectron-emssion Acalonche

CO-YRIGHIi l9lt AMLRICAN INTITUTE OF FHYSICS, REPRINTED WITH
PFRMISS]1N



5370 SINS
(DIAGNOSTICS AND INSTRUMENTATION) (BREAKDOWN STUDIES; SWITCHES. OPENING)
(Particle bear.) (EePoding Aires. Explosive Fuses)

MEASUREMENTI OF NIGH-CURRENT RELATIVISTIC ELECTRON DIODE PLASMA CORRELATED ELECTRICAL AND OPICAL MEASUREMENTS OF EXPLODING WIRES
PlOPERTIES WItH HOLOGRAPHIC INTESFERDMETRY F.O brenneitt, N.S. Burden and 0.0. Shear

J.G. Kelly and L.P. Mix Army Asomert Resann and Development Comand, Aberdeen Proving Ground.
Sandia Labs, Albuquarqee, NM 07115 MO 21005
Journal Of Applied Physics, Vo1. 46. No, 3. pp URN-USC IRS/lN7S). The Physics Of Fluids. Vol. 0. No. 1. pP 102-113 et/SNAZ).

Double-exposure interference holography has been used to measure Description in Given o a high-resolution streak Caoere .nd of em
the temporal and spatial dependence of plasma densitien and PDperioentel method wherebv streak-camera records end electrical
velocities in relativistic electron bean diodes. In this paper Some i .easureents of exploding wires eay be accurately correlated in tine.
of the physics revealed by I detailed analysis of hlograiss free one Composite data together uith derived values of resistance, power, endsuch diode is presented. Abel inversion of holporee taken on the energy are given for N eA S mu Cu wires at several neltages. These
Reba accelerator (100 kA. 1.5 nfl iocorporetins a O.k-ce-diem glans data are compared with the opprinental and theoretical results of
rod Cathode show the aaiel and radil structure of the diode plaisas. other vorkpnn. The transfer of energy fru Aeectrical to
Fringe-snift analysis he. yielded densities of El? - SK S floid-motnial form 5 discussed as are problems havng to dx withelectronslCU.cm., and magnetohydrodyneic pressure blance iplios a formation of the sheco Rves • Eels.

slasra temperature of about 0.3 bay. In addition, enposure variation Primary Kywords: Current Measurenomt; Voltage Measur.rent; Streak
of Ohs fringe pattern a'd motion of plasas betueen pictures taken at Photvg-ah; Sock Lighting; Peripheral Arc
different Sixes during the polse have idicated olassa velocities vs ttiil17: TI2 AMERI:tO INTTOIt OF PHYSICS, REPEINTED WITH
npatiel position that very from IEA to E7 cs'sec . 12 efs. PFtRISSIO

Primary Keiuards: E-bse Generation; Field Emission Diodm; Diode
Pls. ; Holograxhic Intereromieter; REBA koveleretor

COPYRIGHT: 1970 NINSTITUTE OF PHYSICS, REPRINTED WITH SO9V
PERMISSICN iSITCHES. OPENIuT; DIAGNOSTICS AND INSTPLIMENTATDOH)

CLnt.T TtAURi ii AND TRANSIENT SKIN EFFECTS IN EXPLODING WIRE
0872 CIRCU1S(PARTICLE BEAMS, ION; PARTICLE BEAMS. NEUTRAL) F.D. Be..tt and I.,. Marvin
oenoraton; Ganeraitonl Army anY-ci+t Pasaarci and Developsent Consand. Aberdeev Proving Ground.

%EUTPO'I PRODUCTION AWO COLLECTIVE ION ACCELERATION IN A HIGH-CURRENT A -Ci5

DIODE "he 1puix . 1 Scientific Instruments. Vol. 31, No. 1I. PP 218-1226
L.P. Bradley and CW. Kusue ll'19i2T.
Sandio Loso ALbuoer*ue, SM 97115 Th. t-,nint responne of the voanial, carreni-ieanuring shuntPiysvol Ra.isu Lettrs, Vl. 29. No. 21, op 1441I-1S (11/1972). vvn, used tn icih current, high frevuetvy axolvtioms len to 1

he oo Surenonts d oxntrat. that neutrons produced in a ni:) is ovolzs. Ty Lanlyce transform methods. The evoot solution is
high-cun rot Pulsed diodo vith deuterium-bearing eleotroderg of obtaincd en in in .r.roc mctP solution uhich alous estimates to be
vein-target origin During a brief partv of 7-nsec. 2-Mv, SI-kA ndon to c 5-rs ePectad. The current shunt neasurino a danped
oulna. positive ions from the anode and cutthode lanns were observed -,c1llatio. oifl .li-ayn report an initial current slope of zero, and
to be accalerted towrd the anove rather tha the cathode as the navimum curr-t slope is sensed nhortly after switch-on. It is
d:otated by the entersaly applied field. Energetic dsuterons were several percent low in typical ceses. At the true current necimum,
onnyrned, behinde v -all aperture in the anode, uhich wers the source the shunt reding is a 1ev ienthn percent lou and lags the impressed
xl neutrons prodoced uith LI or C anodes. 10 Refs. current bc a small fraction of a cycle. A second problem Konco-ning

Prraro Kyords ColIctive Acceleration; Neutron Production; High the transient resistance of an idealzed plate Condenser is analyzed
lees Energy; Nigh bean Current; Positive Ion; Anode using the asymptotic solution f-v current. A numoric.l calculationPlasma; Cathode Plasma; Lithium Anode; Carbon Anode indicatel, n alteration of Initial conditions vn th. damped

COPYRIGHT: 1072 AMERICAN PHYSICAL SOCIETY, REPRINTED WITH PERMISSIOn oscillaito to orine Iron this nource ye long as the characteristic

damping time of the transient skin effect is smell compared ith the
ringing tino. iv Eels.

S8ll Pricory Keycrds- C.irot Measurement; Coaoial Current Shunt; Laplace
ATAvalysin ; Error EstimateIBREADOWN STDIES SWITCHES. CLOSING) COPYRIGHT: 1962 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH

(Gas, Electrical; Ga es OpticalPREONIZATION CONTROL OF STREAMER PROPAGATION PERMISSION
L.P. Bradley
Sandia Labs. Albuquerque, NM 17115
Journal Of Apolied Physics, Vol. I. No.3" . pp t-EtC ttO/172). 5097

Strener velocity is esperinentally shown to nary uith SHEAKDOWN STUDItS; SWITCHES, OPENING)
preisnieztion in N/sub 2/ and SF/sub 6. The velocity has been (Exploding ines; Explosive Fuses)
controlled oaver orders of .egnitude by introducing pulsed HIDh-iEtERGY DENSITIES BEFORE DWELL IN ELECTRICALLY EXPLODED WIRESpreionization ahead of as already procpgated streeiner. The F.H.W Bogies and A". TolIestrup
preloniretion is croducad by Pulsed Ut irrdiation, The poased El.ctro-Doticel Systensi Inc., Pasadona, CA
electric field is uniform in the gap. lanvhe-streemer coierosin The Physics Of Fluid, Vol. 3 No. 2. p 318-319 (0/1960).Tines ,ere observed uhich agree well with prediction. 13 Refs. High-energy densitiss above 10 e -/os nave been placed in

Primary K-eyords Streamer Velocity Control; Huosistatin levticully enoloded wires before current duisll. Power input and
Praiccixati; Pulsed Preioninatin; Wide lenge Of electrial oonduction above the critical point are inferred.
Control LOchte-"Itlogrven hon discussed the possible occurrence of this type

COPYRIGHT: 1972 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH of overheatig; Fuefr et el, also have reported achieving
PERMI SS ION terperturen above 500D X in exploding wires. Our results confirm

theirs undo niffarent tnditions. Our experiments took Place in much
snorter time into-aalo lIE-I nac) where the energy losses due to
r83diction and any .ir-breohdcun across the gap are negligible duringPRELIOMINARY DESIGN OP A lO HZ, 350 KV SHORT PULSE GENERATOR the initial onduction Pha"a. The voltage and current were mees.red

G.J. Rouin and MT. Ruttym sinultanevunly usin g u resistive shunt and voltago divider and two
Sandia Labs. Albuquerque. NM 87115 trousliol wovo onvillusnoves. A series of single-fram photographs
(./l$ITT. yore also aton. The overheating hen been achieved in fine wires of

Availability: SAND-77-0174 good tonduuting metoriels is circuits vhsse the itil currett rise
NTIS is ontnly rood. and the ectonce is slightly larger than the

This repo'1 describes a SO kV pulser designed to generate 100 ns circuit restnvy initially. The essestil feature is to establish a
squa pulses with 300 jgules total energy at a pulse reetition largo Currmnt density in the vine before the resistance increases
frevuency of 100 per second. This desigo incorporates a transformer sfficien.ly o throttle firther current flow. 4 Refs.
charged helicalo coasil pulse foreing line tha nons-derations Fr:ror, Keoi~rdv: Ecclndivo uire; Initial Stxgms; Energy Density
loading to this design are presented together vith results fro Befo Current Pause; Critical Point; Ilumon Wireprototype experiments. The pulser h-h is p'etontly in the CPYRIthT. 196 At:tt TTITUTE Of PHYSICS, REPRIBTED WITH
construction and testing phase is described is datoil. The polser PERMISSION
will be used for electron be-- acceleration (ERR citation 02;ISSo9

Primary Reywords: Electron Sources, dulse Generators; Design; Electron
Beans; Performanoe Testing, Power Supplips; S
Transformers ,lCHI. OFENINGi BREAKDOWN STUDIES)

Secondary Keywords: ERIDA/7E203; FRDA/T0208; NTISEFDA (nyui Fuse . Plndiro Wisron)
CN! AL PHAtE C' TYE EXPLODING WIRE PHENOMENON

C.P. tosS and C.W. Ol son

Univer Ov Colifornia. laos, CA
SS T;o. PI-yu- Of Fid-s. 1V0 7, He. 2, xiP 209-213 (02/l964).
(PARTICLE BEAMS. ELECTRON) An a, avnruo-mtion to the bhoci ur of a circuit containing an
(Generation) onoodin '.: thy drter.ntinl evuetion for the discharge of a

Z/SUt Ed < I OHM PINCHED ELECTRON DIODES vonderser through a resistivx load hch increases i:nearly with time
Jl.W. Povitey ho. beo snvd analytically Th. calculations indicate that
Sandia Labs, Albasuerque. NM 17115 odIti-s offects ygoern the eneryy nonnumotion in The first PUlseNo. CGNFISSKRR-, to CSIIIVT7). fyr snal-d;nter yinren, wh-le therodininic effects are iportant
Availability: SANO-75-5747 an larue-dinvot err . The imporninco of the hoyt of veorizetlon

NTIS cov cvit coluno. thy resistivity, and tho temerftura uoefficient of
High current pinched electron flou in diodes is shown to be rosstin;tt in nt-essed Owing to their nimilenitios in chess

Self-lisiting, in the sense that fOt gnen diode oltege the electron pnoverties. it is fredirtxd, and confirned evoerinontally. that gold
current ernroaches a limiting voIce en R/d loadhode radius/gao) Ies and al-1u.,u rc, soy 1 d-nplsy nearly idontical first-pulse
implies infinite. The consenvence is that in srdpr to achieve chract Annum IT tot.
electron impedances Z/sub aI less than 1 ovrve , one nay hace to r ,vv Oocvuds Evld.oi W ro. Anulytical Calculation; Time Varying
inleci high-etomic-weight plasma into Ohe dno.e Psisto, , ,rditine Ef--ts; Thernodynamic Effsuts;

Primary Kvords; Electron Sources. Osir; Electron Beoms; Pinch tld Wire; Alu.nun WIc
Effect; pisma C0,i-PIGHT it AMREICAN TiSTITUTE YE PHYSICS, REPRINTED WITH

Secondary Keywords: NTISERDC TIV iiN

8094

(TUEHIDOWN STUDIES)
(Gs. Eletrial)

CENTERING A HIH-CSRRENT ARC IN A COAXIAL ARC CHAMBER
E.K. Inall
Australian National Ui.ersity, Canberra. AustrvaJ
4. Phys 1, olied Physics, c.r 2. Aof I no l -ilSg IOT/IHAR

Worn an electric arc corr yi 101 - A or none nccv-v 0 cew on ,v
the ax.is of a coaxial chamber, ,t -v.rencan a f rce of n-erl
Ag/tn of ro length drivngi t fnthor nfo the ea- . This cO, Os.
overcoi t and the arc maintaimed o the eei bY divicng one elpcroie
end the eder conductor it sortors. With s -ce arrngmen t anc
0
d sore tcan 110 kA have burnt on the a s f0v tic dunotirn of Irn
lastng I 5 s. I els

Primary toywords: Copxol Arc; tigh-curent; S om-ted nxectrod; tong
Duration arc. ?Hn nul-yss

IOYIH 9 TEIS;UI0 r'+!S r: t ;RISO



S99 5921
IREAKDOWN STUDIES; SWITCHES OPENING) rARTCLE SEAMS. ELECTRON)
(Exploding Wires; Explosive Fuses) (Genertion)

ON THE MECHANISM OF EXPLODING WIRES ELECTRON SEAM GENERATION IN PLASMA-FILLED DIODES
C.P. Nash (1) and W.G. rcMiles (2) P.A. Miller, J.W. Pouk., end T P. Wright
(1) University of Californie. Davis. CA Sandia Labs, Albuvuerque, NM AI3S
(2) University of California. Lxx Angeles. CA 96024 Physical Review Letters, V ;. 35. No. .. pp 940-143 (Il/1T75).
The Physics Of Fluids, Vol. N. No. 7. pp L1-917 ("7/I96). A study has been nude of the response of low-density

Experisentel ceasuremente are given for the energy input end shock (approvimately IElS cu.cm.) plasmas when subjected to the very high
wave arrival times for l-cm Ho. NO Cu wires exploded in air at electric fields yr relatyvistic-electrx-beam-.ccelerator diodes. An
initilI voltage of 9.25 k. 

T
uo shocks in air are observed. one for anomalous resistive bohovior has not been sees. Instead, sheath

each pulse before and after the dark pause. Pause duration formation at the cathode and electron-beam generation acrvss the
measurements are also reported For wire ePlost.ons in gaseous He, "heoth hex been found. This has important applicotions to the design
K/sub /. 0/sub 2/. Ar and CCIF'sub 3/ at I am. SemiQuantitine of dodes for future electron-bean machunen. 12 Rfs.
theoretical explanations are proposed for the increase in wire Primary Keywords: Low Density Plasma; Pield Emission Diode; Cathode
-esistance which terminates the first current surge. end for the Sheath PnnotIc; Electron-beam Generation; High
elapsed time (pauso duration) before the vapor density of the Electric Fields; Anode Pias W
expanding wire eaterial declines sufficiently for reignition of the COPYRIOHT: 1975 AMERICAN PHYSICAL SOCIETY, REPAINTED WITH PERMISSIOO
discharge. 17 Refs.

Primary Kecuords. Exploding Wire; Copper Wire; Shock Wove; Double
Shock; Energy Input; Pause Duration; Several

Environments
COPYRIGHT: 196 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH IPARTICLE SEAMS. ELECTRON)PERMISSION (Geveration)

(IGH POWER ELECTRON SEAM ACCELERATORS FOR GAS LASER EXCITATION
J.G Rally. TN. Martiend J.A. HalbLeib

sqos Sandia Labs, Albuqueroue, NM 87115
IWITCES. OPENING; BREAKDOWN STUDIES) (0-/1976-.
(Eoplosive Fuses; Ex.loding Wires) Availability: SAND75-3U82

SHICK-FRODCING MECHANISMS FOR EXPLODING WIRES NTIS
PD. Renectt A preliminary paraneter investigation has been used to determine a
Amy Amanant Research and Development Command, Aberdeen Proving Ground, possible design of a high-pvwer, relativistic electron bees.

M D 21015 trorsuersely excited laser. Sased on considerations of present and
Th. Physics Of Flud, Vol. 5, No. 8. pp 590498 IIR/l9A2). decolopino nulsed nocor technology, broad area diode physics and

Sirole-fringe interfervorams are presented of 4-oil Cu wires prveeted loner revui rcmets, an exciter is proposed cOisisting of a
exploded at 20 V rnto argon at ambient pressures of 1/M. 1/IA. and Mary gevoraior. oulne shaping transmission lIves, radially converging
I/ST ate. Features discernible include a cmpressine-head shock wove ring diodes and a laser chamber. The accelerator should be able to
1 clasia. a aeaA plan-a wane and the monanding metal wire. In tr.a deliver aporovinately 20 ki of electron energy at l ev the 10 exp

basis cf certain plausible assumptions it is seat that the are plasma 4 cm anp 2 cylindrical surfae of a laser chamber 1 0 long and 0.3 5
nun ateroeraturo of about 2.5 at; but its leading edge, a region not in di.eter in 2 ns with very snall azimuthal osymnetry and uniform
in thermal equilibrium, has electron temperatures opproximetely IE5 radial deposition. (ERA citation O2001O84)
pV rd is the boundary of an electron-driven shock wave. 11 Refn. Primary Kevwords: Electrostat c Accelerators; GEa Lasers; Electron

Pria.ry Kewvords: Exploding Wire; Copper Wire; Ciipreh.nsive-h.ad Rooms; Electron Sources; Excitation; Rib Amp Ream
Shock Wave; Electron-driven Shock Wave; Plasm Wave Currents; Pev Renge Il-ID; Planning

COPYRIGF': 192 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH Secondary Reywords' EEDU/4301; ERDA/42O301; TISERDA
PERMISSIO5

5953

5901 (PARTICLE RSEAMS)S(DIAGNOSTICS AND INSTRUMNTATIONI (eeain
ION SHEATH MOTION IN PLASMA-FILLED DIODES

(PowerI M.. Widner and J.W. Poukey
A DEVICE FOE MEASURING PULSE POWER Sandia Labs, Albu-rqie, M 7115

E.A. Yakonlen. D.. Pantrushin: and TaG. Sasin Thu Physics Of Fluids. VoI. 19. Ho. 11. pp 1038-0140 (11/1976).
Instruments And Experimental Techniqaes, No. 4 pp 211-713 (07/1961). The time deuelopment of the ion space charge sheath in a
Trans. Prom: Pribory I Tekhnik 4. 89-91 (July-Aagust 19511 clanvn-filled planar diod " is considered in refereve to the behanior

A design for a device to measure the instantaneous power of a of relatlvistic diodes used for electron and/or ion bean production.

pulse l presented. The device can handle currents of SI to 2100 A at 6 Refs.
voltages up to IS bY over a frequency range of 0.8 to 0 MHz. Pulses Primary Keywords: E-bxxm Generation; Ion Ream Generation; Plasa
can have a repetition frevuency to I Az. end the pulse duration can Filled Diodi; Planar Diode; Diode Closure
be S0 microseconds to 1 en. 0 Refs. COPYRIGHT: 1976 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH

Primary Key.ords: Pulse Power Moter; True Power Reading; 1-15 kV PERMISSION
Voltage Range; 50-2100 A Current Range; 0.8-8 MHz

Freqaency RangeCOPYRIGHT: 1962 PLENUM PUBLISHING CORP.. REPRINTEO WITH PERMISSION
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5402 ISREAKDOWN STUDIES)
(ELECTRGTTADNETIC COMPATIgILITY) (.pIoding Foils)
(Grounfing And Shielding) SELF-SIMILAR POWER-DRIVEN EXPANSION INTO VACUUM

RtDIO-FREQUENCY SHIELDING PROVIDED gy SOLTED SEAMS CONNECTING .E. LKongren

ARMORED-PLYWOOD PANELS Unvernity of Ix... IOwa City, IA 52240
H.A. Lasittr The Phynics Of Fluids, V01. 22. No. 5. pp 859-A&5 (05/1979).
Novel Civil Engineering Lab. Part Haeseve, Cu Planar, power-driven epnsie into eva .um is found to be
Novel Facilities Engineering Coemard Rovort No. R-535 (06/1967). elf-sinilnr for a pxwer-law driving source for the to ideal coxesAvailability: AD SI664A of a thick slab and a thin foil. Fxr the thick slab cpens:on. as

NHIS asynptotic eolution for the far-blowoff region is obtained and a
Rooms shielded against iRPI are essential nuvorical solution in present For the rest of the expansion wane. Por

to the Navys research and development end operational use of the thin foil enpansion. an analytical solution is obtained. In both
eqipnent se*sitive to OP interference. A series of case,. the solutions eahibit an unbounded flow field with velocities
shielding-effectivenesx measureents of armor-clad plywood sections terdirg ti irfiity en a consequence xf the continuum assumption, a

representative of thvse ":snd in tce construction of radix-frocuancu finite teriorat:.e limit for the arblxw.ff material, and density
shielded moms has bonn conducted. Five sections and thair bolted profiles that decrease as a Gaussion in the far expanded material.
s.ans usre subjected to wet cycles of 7 ex.P. O T 100% , end tn dry RS .n's.
cycles of 2O0 Deog F. lox RH. Th. prcent moistu-e cntent. thickness Primry Xewords Exalodino Foil; Ronaxion Into Vacuum; Thin Foil;
vriit, rethe , w n cu .8ck Slab; Power-lou Driving Source; Self SImlarity

vrailr.DC reitne and surface currnts at (2.0 4Hz wars COPYRIGN7 1979 AM ERICAN INSTITU(TE OP PHYSICS. REPRINTED5WITH'observed during the wet-dry cycles. I_ surface ran i stance xf the
scams Increased momotonically throughut the .et period Standard PtEITSS!ON
davietion xf the surface currant measurements reached a xeao at
apProximately 12 days. Another srlies of tests indicated that noons
culked with silver-loa.ded compound, had distribution of surface 5970
currents similar to thyme of solid armored sheets Rafs. (S-JTTChES, CLOSING)

Primary Kevwrds: Faraday Cage; Armored Plywod; Shielding (Lou d G-, SeIf)
Effectiveness; Variatixy With Te.peroture; Variation UHTRICGERED WATER SWITCHING
With Humidit;. Quality Of Electrical Sond J P. Vacoere/nr ad T.H Martn

Sandia labs. Altu.uer e, NM 971 5
IEEE 1-arsnctions On Nuclear Science, Vl. W5-22. No. 3. pp 979-982
(14/1975)1

5914 evrtec evoeriments indicate that sVnchronous untriggered
(PARTICLE BEAMS, ELECTRON) multchennel switching in cater will pereit the developent of
(Target Interactions) relatIvly sim'le, ultra-lou ime.dance. short pulse, relativistic
DEEP CRATERS PRODUCED SY SHOCK FOCuSING IN RELATIVISTIC ELECTRON-BEAM electron (REOl accelerators. These eaperuments resulted in the

DIODES deivery of a I.S M , 75 M, IS vs pulse into a 0 ohm line with a
J.O. Relly and N.M. Widner curant runetna of SF14 0/sec The epcaotus cxnsisted of a 3 MV
SandIa Labs. Albugueroue, NM 87119 Ma* ona-otor cnd a ories of three 112 on wide strip water lines
Journal If Applied Physics, Vol. ..N o .p 495-4518 (ID/IN7S) ororotyd by 2 ece-plane ater-gap switches The Mare generator

Narrow craters hove been produced in . umini.-rod targets mounted charged the first line in <400 no. The first Switch then formed S or
in the anode of the Nereus electroc-ean accalerator 10 kV, 50 kA, mrxvchnxls The second line was ch4rged in ND ns oA broke down
Ag ns). These craters (approximatel1 0.025 cm in diameter), which ae witi IT cv 25 channels t a en field of 1.6 MV/cm The closure time
cheracteristcally deeer than their diameter end which entend -it- ' pact. srai vhnn I. aInno both switches cxx seasured with a stre1
the electrode materials nIg~ificantlc heyond the vlassicul range oa ano anY showed Io_ jitter. The resulting Vast pulse line
the primary electronn in a relativistic electron-boom dixde. were coistiuction is simple and should orovide xonsiderable cost saings
generated by a converging shook wae that melted and fractured the from oreicun des Ml s of these lo1 impedance lines i
metenol is the region o

t 
shoch focus It is suggested that similar TrTllel can be employed to obtain power Levels in the IE14 W range

craters snen by othor enerlmenters were else o-xduced by the same cr RE) f--non studios A Refs,
nechenisv. 13 Refs Pr-y Kevorcs Water Scitch; Sef-breakdoun Operation; Multichannel

Primary Keyords: E-beam Focusing; Coverging Shock Wove. Deep Ierution; Evver.,nt; Theory
Craters; Hrdrodynmic Code Celculatin: Shock COPYOIGT: I75 IEEE. REPRINTET WI,1 PERMISSION
F i Ng. 10T j Total R an E r e ; Ioa Ev Elevro5 eon; Hxrcus Eloniror-hoen accelerator
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(BREAKDOWN STUDIES) (SWITCHES. CLOSING)
(Liquid Electrical) (Systems)

'ANGSECOND BREAKDOWN IN LIUlD DIELECTRICS LOW-INDUCTANCE SWITCHING USING PARALLEL SPARK-GAPS
P. Felsenthal R.A, Fitch end N.R. McCormick
Arthur D. Little. Inc., Cambridge, MA Atomic Weapons Research Establishment, Aldermston, Berkshire. UK
Journal Of Applied Physics. Aol, 37. Be. II. pp 311-715 109/1966). Proueedings Of The IEL Vol. l06t Pert A Supplement No. 2. pp 117-110

Measurenents of nenosecond foreative times is carmous liquids are (l /1959).
summorized. The experiments utilized applied fields of up to ,t The peratlel operation of triggered ges spgrk gaps is considered
V/cAi uile equipaleet time resolution was on the order of 0.3 noec. in this paper. The authors analyze the triggering and breakdown ofDetailed results gre given for n-he*mne including aging time trigtrons,. cascade overvolted gaps, and swnging cascade gaps when
histories end formatine Vices with end without an applied bias field. sitched in prullol with transit tire solation. An ectensive
The data obtained is this study are compared with earlier work. Using analysis is made of the effects of trigger voltage, trigger scatter.
a simplified breakdown model the mobility of charge carriers at 2E6 trigger cable impedance, ioa impedance, and tore of gap used. Fault
V/on is calculated to be &.OE-Z eq2cm.V.sec. The nanosecond analysis is inluced. Experirenta results are included for a bunw at
high-voltage insulating qualities of ocrious liquids are discussed. AW.E (nicknaed Naggy. This bank utilized 2G triqatron sitchas to
N Rafs. gueo a cvrrentr is of over lElI A/sac. 2t Reds.

Primary eVwords: Poreatire Time Lag; Liquid Breakdown; Several Primary Keywords: Parallel Spark GaPs; Three Spark GaP Types;
Liquids; Nigh K-field; Short Pulse Insolation ferformance Test; Analysis; Trigatrun; Cascade

COPYRIGHT: 1966 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH Tuervolted Gap; Field Distortion Gap
PERMISSIG? COPYRIGHT: 1939 IEE
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DESIGN STUDIES FR ULTRA-FAST. LOW-IMPEDANCE HIGH-PEAK-POWER PULSED (SW!TTCHES, CLCS!NTI
SYSTEMS lGvs C s, Eletricol)

J.L. Erevster . F.M. Charbonner ., L.P. Garrett , K.W. Riegelmann and SELF-CRPARING. LOAD-ISOLATING TRIGGERED SPARK GAP
J.K. Tro'.n J.W fo".'

Field Ensi-on Corp, McMinnville, OR 97128 Pe.rs- ...a State University. Univ:rsity Park, PA
TechvicsU rept. Apr 62-Aug 6S (11/1965). The Ry R, Of Scientific I nstrcnents, UoV. SI. No. II, pp 1532-1S34
Avaioab:llity: AD-hiS 4 /ST l 3T6 T.

NTIS C-..nrring is achieved when o ragnetically driven arc cotacts An
Ultrefost pulsed power systems have proved to be effectice energy electrode in tho croubar cr uit. No auciliary t!micg circuitry is

sources for transducers to produce intense I rays, dense electron rena-el and, at the time of crowb.rring the arc divides ioto tuc
beos, and very high temperature plasnan. The principal function of e parts such that tE load is isolated from the source. A discharge
single shot or low repetition rate pulsed poher nysten is toaccept which peaks at 200 kA in 4 microseconds is crobarred and displays a
energy at lou Power levels and subsequently to delivor such energy at SO-nicrosenond e-folding ti n withaa ipple current of less than ST.
eokre-iely high power lavels, with nvinus efficiency. So V suitable a swtching an cro'wbarring are conbinod in a single 3-electrode
transducer. Thin objective can best be net by use of either scark gap which is triggered by a piv between two of the electrodes.
distributed or lunped-coostant pulse forning networks where optimum Croubar timing is ivesitive to gop dimensions and t current
performance is realized by maintaining the proper impedance match ragnitude. Pin placement is critical but little ecergy is dissipated
betw;en the Power source and transducer throughout the energy in the neighborhood of the trigger pin. 7 Reds.
delivery process. Attainment of the proper impedance match can impose Prirery Keywords: riggered Spark Gap; ef-crowbarring Gap; ZOO dA
stringent and sometimes c.tra-ind;c.ting requirements upon the Peak Current; Three-electrode System; 93 n Total
dielectric storaes media, the switching sechanismi and the transducer Switching Sys

t
es Inductance

chanbe-. The most promising approach to such power sources appears to COPYRIG'T: 1980 AMERICAc INSTITUTE OP PHYSICS, REPRINTED AT
be a palse-chargad two-stage o.ial lule n system. Such a system PEVMISSD1H
yn delteer 2 kilomperes at Z segaoolts in a pulse width of 40
nanoseconds to a suitably matched flash X-ray tube to produce
relatively high dose rates with long tube life and minimol A035
maintenance. The performance of I Blumlein epoding wire system. IBREAKDOWN STUDIES; SWITCHES, CLOSING)
with respect to the rate of energy transfer, is primarily limiotd by (Vacuum. Reciews; Vacuum Gaps, Reviews)
the uncarcelled transducer chamber impedance to the eotent required VACUUM ARCS AND SWITCHING
to gie d/dt values close to 10 to the 14th power amp/sec for wires G.A. Farrl!
a few :ls in diameter. Attainment General Electric Cc, Schenectady, NY 12301

Primary Keywords: Pulse GeseratorsTransducers; Rays; Electron Proceedings UP The IEEE. Vol. 61. No. 0. pp IIITIITA (0/19731.
Beams; Plasme Medium; Impedance Matching; Electrical This parer is a review of vacuum-arc phenomena which are related
Impedance; Dielectric Properties; U Ray Tubes; to sitching dovces. Despite th device overtones, the approach
Voltage; Switching Circuits; Power Transformers; Gas adopted for this paper is fundamanta . Topics discussed include the
Discharges; Transmission Lines drawn Arc, the triGgered arc, the pocer input to the cathode spot.

Secondary Keywords: NTISDODUD cethtdp-srot division. arc stability, substructure of the cathode
Distrtbutinn Restriction: DISTRIBUTION LIMITATION N0W REMOVED. spot, ~electr c recovery processes and breakdown between electrodes

subjected to repeated arcing. Freq.uent reference to the recentIterature is made. Due to the somewhat specialized nature of certain
parts cf the dici si , ictrndctlv and oppnded sections of the
paper present suppleetary renarkm on the concept of plasma and

(PULSE OENERATORS) electrical conduction in goses, electron em.scion processes. and
(Triggsr alectrical nc rtoS phenomena - i Refs.
GENERATOR PRODUCING RECTANGULAR VOLTAGE PULSES HAVING AN AMPLITUDE OF Pripary oyucraV 'Vocu Breakdown; Vacuum Switching; Dran Arc;

SI KV TuiGered Arc; Cathode Seot; Recocvery; ELectrode
S.. Vineen and V.P. Smirnoc Conditioning; field Emission
Atomic Energy Institute. MOSCOW. USSR COPYRIGHT: 1973 IEEE, DEPEITTED WTA PERMISSIDN
Instruments And Raperimental Techoiques Aol. 1A. No. 2, pp 456-457

(04/1971).
Trans. From: Prybori i Tekhnika Eksperieenta 2. 109-l10 (March-April 6036

1973) ISITCHES. CLOSING)
A high-coltage pulse generator is described which is implemented (Reviews)

using long limes (RK-5-N-l2 ceial cable). A trigatron with ecternal A CPI'ICAL ANALYSIS AND ASSESSMENT OF HIGH POWER SWITCNES
oil inssuation is used as the comutator. The generator aloIws a Y.R. turkas. MS. kvler. U. tristiansn. J.P Craig, AM. Partnoy and
noltaqe pulse having an amplitude of up to SD hO and a length of 40 E.E tunhK-At
nse. with a leading-edge duration of acprovimetely 1 rs-r to be 'ees Tecn Unvorslty, Lahboyk, TG 79409obtaired ecross a matched SO-ohm load Resclts are prose ted of inal Surface Weapons Center Final Report Sn Subcontract
incestigations of generator operation in vaius modes. The generator SCEEE-SISfP/7-23 llt/IS7D
was used in circuits far synchrrnizing h.ch-vltage dovices. 2 Refs. This unrk ecreson ts an evaluation and summary of the current

Primary Kevwords: Nigh-coltage Pulse Gieoretor. 51 NA koltage Pulse tt-f-th. . in -lsd Par swtch'ng. cecificlly. tube type
Umolutude; Olumlein Line; nrgatron Swtch; -.tthos ( i~r,.s, ignitrons, otc.), thyristors, transistors.
Aectacgclar Pulse Output; Nano ascond tise Tine anm

r 
cups nochavivol switchus oa various ocher switches are

COPYRIGHT 1973 PIENUM PRESS REPRINTED WT PRMSSITN ,isnhbnv. Tc ...usiS is .n single elenet devices and stch
pi"rancen Ihpvod by seien-oprullel combinetons of small devices
is cot included. A conparison of the capabilities of commercially

Savalable swItches is nade. Switch characterization and ecaluetiom of
HIGH ENERGY HG DUTY PULSER those earameters renpon sole for Swt"hing arfdormance, icludingAuthors Unknown stnderf' , ltuge, peak current. diilt. Pulse width end pulse

RCA Co-p. Moorestown SJ . 015 -eye' 'ion raNp, are presented 345 Refv
Pnial technical reot Feb 73-Feb 7N. (03/1974). Prarv Keyords State-of-the-art; Thvatro; Ignitroc; Th'ristor;
AoailobQlitv: AD-73t 1/ I 'rasistor; Spark Gay, Mechanical Swtch; Porameter

NT13 Chraot.r..ztion
The report present. the result, of a one year ic-depth study on

achieving a high peak energy And high average power pulsar. Design
objectees are for a 3.5 g2auatt peak onuor/ID megawott averego
p"~er pulser sueplying 20 microsec.nd pulses at 217 pulses per
second An artificial line tree modulator with hydrogen thyratros AUTO
so tch tubes was chosen for the oulser design. Emphasis wo elovod vn "I(iTCHES. CISSINGi
selectan of the tyce of switching decice (hydrogen th ratrns versus lGelees. Tntiio])sparc gaps cersus solid state viresmercuy pod switches. etwi) A LASER-TR G RED 50 PPS H"IGHVOLTAGE SWITCH WITH NANOSECOND JITTER
and on selection of a particular denine of the chosen typo Hydrogen A.y U1, ither r. P S. Mcvight
thvratrosr a chosen Oer ccvticg tces cc switches hoca.se br, u ,land UPS. h .67117Ssaitehle trees erv aoiloab 0 aff 'rA 'hi,., whereas all of T-u Y-vreedinun Of The IEEE. Vol. 55 No. 8, pp No14 ... /19.. ).cvceting tyesresuire some dovelcenent wyri to soot the A V-i, d pYAG loser system was used to switch a high-voltage
reuirementS a sane-o pulser dos go. using the KU-VTS hydrogen spark go at raes up to 50 eps with 3itter of approxmately I ns. 6thyretron, is ei can. iAuthior) Fes

'PImary KeowordO- Pulse Generatrs; nhyratrons; Hydrogen; High Por; ir Pe. d.crs- Laser-triqered Soerk bc ; YAG tamer; Electrode
Short Pulse,-; Switches; Mcdulators; Safety iigericg; Il-IO m. Laser Dutput; Megavolt

Secondarv Keiyords; Design; Plsers; V ISLP Operuting Voltage; Pep-rated
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tPULSE GE4ERATORS; POWER CONDITIONING; SWITCHES. CLOSING; SWITCHES. UREAKDOiN STUDI1S; 0REAKDOWN STUDIES)

CLOSING) Electrodes, Vocur, Electrical)
(Capacitive; Pulse Transformers; Gas Gaps. Electrical; Avelanche ANODE PHEH1EiA IN METAL-VAPOR ARCS AT HIGH CURRENTS

Transistors. Electrical) JLA. Rich, t.E Prencott and J.D Cobing
SPARK CHAMBER PULSING SYSTEM General Electric Co, Schenectadv, HY 12301

L. Levoie, S. Parker. C. Rey and D.M. Schuart Journal C f ton1ed PhysicsC,Vol. 42, No 2. Pp 187-A0l (O1'l971).
University of Chicago, Chicago. IL The cresent investigation is crverned with the conditions
The Peview If Scentific Instruments. tOl. 35, No. 11, pp 1567-1571 associvted .ith the develoccent of en anode scot for metal-vapor

( 41/l96A). (vacuum) arcs. Chief aisag Rho aims of the investigeton ,s the
A spark chamber pulsar is described in which several avalanche determination of the threshold current density for anode-spot

trssto-s and a ste-un transformer drive directl an air spark gao 
0
nrmation fcr a variety n electrcde materials spanning a wide resge

whose trigger electrode is surrounded by bAriun titante dielectric, of thwrrvl and electrical irvyertles. Electrodes of Sr. Al, Ag, CU,
Output Pulses of iron I to 25 AU wits a risktime of 1nsev and en Mo. and U wore c" isn for study in a plene-parallel electrode
outnot impedance of less than 1 ohm can be ubteined. The total delay gometry. Aino was o'er nsa-half ryde of a AG-hz current wave. The
fron the I-V input pulse to the high voltage outeu pulse ranges from unset of anode-sp t fvnnativn was determined from high-speed streak
17 to *5 vec dependent en ths desired vyltage end the mode of photograpis of the discharge An osoillographic record of the arc
operation of the scare gap. utter times are less then 3 osen. When volte uas obtvined sirultaneously with the streak picture. Prom the
Elknite-tnpPed electrodes are used, the gp life is in hces. of dota ctineo ce-tivular interest attaches to the threshold current
5120010 poses. Methods era Riven for reducing the delay to Iss than for anode-scvt fornvtion. thu threshold current density dorioed from
25 .ec at 20 kA end te recovery tine to less than 2OG eicroseconds it. and thy pro vltege current characteristic. In Aeneral.
at 10 4V 12 Refs, high-current nwtal-vvr arcs have no.'tine ocit-esoere

Primary Kevwords: Spark Chamber Pulser; I To 25 kV Output P ul s; 01 che-mvteist1cs end euhibit cn hysteresis effect. Pap d changes in
Ohm Output Inoedance; vS Million Pulses Gao Life; arc voltag. noe voltace. and in tho rag.ntcde oa the hosteres;s
Spark Gap; Avalanche Circuit; Lou Delay; Noseond effeot are ossoc eted with the formation of cv anove sot. The noige
Jitter; Elkonite Electrodvs votta and arc droc dwcnasvas the spot deVolIes. 13 Ref..

tGer' A"es ol et; ynefon
COPYRIGHT: 1964 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH Pr~m* .- Y Jr V,-JmBe on Anode Spot, 5-ot Fr!to;.
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CEnERTY STORAGE, CAPACITIVE; SWITCHES, CLOSING)
cactor Senks; Gas Gaps. Eletrical)

SAPK-GAP SWITCHING OF a l4-J LOW INDUCTANCE CAPACITOR BANK A0A7
L-M. Gol-an, HC. PoLlock, jA. R Iyolds and H.F. Westendor (SITHES. C'SINT)
Genera! Electric Co. Schenectady, NY 12300 il:tons:D
*he Review Of Scientific Instruments. Vol. 133 No. 10, po 1041-1044 BEHAVIOR OF THE RESISTANCE IGNITOR IN MERCURY

SIC/1to2. HA. Rogrvd

Athnee-electrede spark gap which can handle high energy (96 kJ) iest nI oT sg iictr-c Corp, Bloomfield. NJ
has beon desgned and used with a 7-4 1" cpentOr bani haeing en ,~rai Of Aired Physics. Aol 22. NO. R. pp 7g7-tb lOA'ltSIO.

oPeratng range fron 3' tO 60 kV. Try gyp jitter time has barn i.n onnir.ceocres son hs been derived for the probability of arc
reduced to less than 25 nnec. During theta-pcnch experiments ntr'.na Poun it tine, par unit length of contact cerinete fr ao;
involving 3OGC dischnrges of the bank, there has been no siavificant resistance ignite Tnmerccry-pool Rube: p'ckEt-Eysub O/I/s 1/
detnrioration of the gaps or variation of the electrical .howsuy /, where k and E/so I/ are constats. E is the iuse. P
charactenisoics of the system. 10 Refs. electric field strength near the nercury surface, end rho the

Primer: Keyords: Spark Gun; 5 ki Capacitor Sank; t25 osec Gap resist~oity of ignitor materiel at the junction with the mercury.
Jtter; .ew Inductance lank; Life Test .r the foreoi.n,. a formula hot been established for the

Secondary Keywords. Theta-pinch probabil,ty of ignition per unit time, for the entire onitor. in
COPYRIGHT: 1962 AMERICAN INTTUTE OF PHYSICS, REPRINTED WITH terms of the aop 'ed voltage V and gitor 'fing resistance' R.

PERMISSION u]th this formula, whose to arbitra-v constants can be determined by
too sets of mea surements, the firing Voltegn of any igniter ca. be
predicted u-d.rauide variety of circuit conditions, provided ,

HIS7 reruns uvchanged In vr these conditions. The probability formula was

(SWITCHES. CLOSING) found Euob cons steot with a ccificotion of a theory advanced by L.
IGas Gaps, Electical) Tons, i.ircby veiciry surface distorton and rupture permit field

TRIGGERING MECHANISM OF LOW-PRESSURE SPARK GAPS e ion at field strengths less than those effective for smooth
R. Hancon sirfaces. Thy fodifioatin attributes the reduction in ignitor firing

Culhom L.A. Abingdom, ofordshir. tU otegc by ignitor correct to its ectremely localiaed ohmic heating
The Revie. Of Scientific Instrusents, Vol. 32. He. 11. pp 1219-125 of th, me-cury. This heating reduces the surface tension and r auhans

11/1962). th errvurn sur face. theroby anelerating the process of surface
The triggering delay in two low-pressure spark-gop switches, rupture b the ientric field. I1 Feds.

operating in the pressure range IE-3 to 'E-- ml Hg, has begen masuned Pr..cry Knywords: Ignition Switch; Ignition Characteristics;
under a wide range of conditions. When the trigger tin is in the Rsintayr Ignition, Ignition Preability; Geometry
negatiua electrode, the delvy is found to consist of twe components. Consideration; En-erico1 Fo1rula
The firnt part depends on the construvtion of the trigger 1n5 the QorcalOfT 1951 AMERICANi INSTITUTE OF PHYSICS, REPRINTED WITH
trigger voltage. and the impedonce of the trigger circuit, whit the PEI. SISIT h
second Pat depends on the nature and pressure vf the gas in the gay,
and the voltage and imcedance of the circuit being switched. If the
trigger p'i isis the costiug electrode a further delaV is added T068
which is approximately equal to the transit tile of an ion acmro the UaLAKDCWO STONES)
gap. A mechanism for the breakdown is proposed which is consistent iE~ectrodes)
with the measurements and with preciously reported results. 3 Res. C AHODE DARK SPACE AND NEGATIVE GLOW OF A MERCURY ARC

Priary Keywords: Spark Ge; Trigoering Mechanism; Lo-pressure CU. Smits
Sork-gaP; lU-U To It-C m-ig Frescure Range. Raytheon Mavufscturing Co . Newton. MA
Triggern Delay Me sumen t; Critical Pr.ess.re: Pivitica 

0
enieu. oi, At, Ho. 1-S, cc 9V100 (2O194).

Breakdown Modeling Magno we-c vo!co to observe the vvthode dark space of the
COPYRIGHT: 1962 AMERICAN INSTITUTE OF PHYSICS. REPRIMTED WITH mercury arc, the nhfect beino 0 measure the hickness and evaluate

PERMISSION thorefio, tic voltpue grrdiont at the vathvde to distinguish between
f1old vnd ifssion theoies cf elect-p liberation. A 17netic field
trosuc-se To the arc a-ices it in the opposite direction to the

come inolnd Th; 0-ong way motion made it possibe to race the
60RUr hoer 5r:": .nvcury oh.Ia ions. electrors, and vaper unr:(3REAKOOWN STUDIES; BREAKDOWN STUDIES) a'1oC ror P;~trg h h~d e~lego.tSIaei

(Vacuum. Electrical; Elentrodeo) -I7 -t - shwd a n i 01cc itsiae i
A MEANS OF RAISING THE THNRESiOD CURREnT FOP ANODE SPOT FORMATIOs It nun nv-curv. ci t snub heT,.en; evidently twice the dunk space. Aorc-a-ycre u-c hca on- scu 5ce of 0.00! cm; e hundred times tee

iA ic TttL-VehUOR ARCO Ic-vi hy- .,e V~i cd thiiiv. and veusihOgocessine space charge
J.. Rich MET.A L - A 0PARC, 19 t%- ad CJl~ copnaI'l gooato ocr

General Electric Ce, Sohenectedy. NY 12301
. Of The IEEE. Vol. St. o. A, S9"HS I0A/1t71t. - V.uiHht a1id sPoce. Phenomeno in the negatioe g.o must cese the

Pr ihedt r rico, :c'action end 0lsb ,ntynnov electronic bombardnent of the
Ofthe can oes processe occurinie n ac a', I~ Cur-nt r.-..umC as uo ft:lh.of the post imoortent with rea'd to oppinotion is the foroctier yi cal!uye Ch s assunad tc ceuso cuisiloG Ve aenitetion of the liuidas anode soot and the ojnseuent meltig eessoc1a ev with m- cv- nisiug in enssion it eloctnc-s and light. A continuos shectrumt e p 1tus gthi. tl :-tiv of m-sent at the liuid. 12 Oafs.

arc devices depend for tteir operaton on the formation of a hn. P- mory Revonrds Tarcoy Arc Cath'C; Spot; Snyt Motin;c
yurrmy transent metal -00crr u. The limiting urren ina Y
partcula design mec be set A destruct.e melting at the anode 1'Glow at, c, ahder ent nece; lOGOd 0/cr
is shc_ the it i "ss b'g to raise the thresioly current for H : G
soot fcrm in in a mete:-enr av hy sUitbic chain t rOPYPHT 1946 AMURICAN PdY:ZT SCCIETY. RnPINTLD WITV PERMIST1Uc

elctrce geonetry. F-or e study of s few simle electrode geotr's
Sset f ' unelines has tier e ..le.d oertr, thu rhyme of
elentrnoe gcosetrv. Os A iilustreton of h a eff'ceny of these 670
Ru o Ian od the me-,ns of icenentin them in Prctice it is 5hT., (IIdLATIO, MeTERIAL)
how it , Possible, with successive ncd."ceticrs of a (Luid)

'Ieaal-oyl ndn cal eie-ct oe stinutune to attein , neok urrnt Of OETPMNTIJN CF HGHY STRESSED VOLUMES IN OIL DIELECTRICS
72 kA for a damped 60-H curit wave vithout electrode metiru p 'rk. J. Locie: nd S Falmer
Eef, Wuntnum., enan lid,, li ton. Ontario. Canada

Primary eywords Vacuum Bre kdoun. u,.h-n.r-eso Arc. Anoue Scot. ITry tons fv Et-ical Insulation. tol. EI-7, Ho. S. pP

Sonnet, Svl-to C,. en , lon deratyn The ccunc of ri undyr the highest stress has been shon to
CCYPIGc lo971 lvFi; ..1 . t0.,1m5 virrele well wit thIia,1oFIw breandown vecteees of transformer

Sti", Opnt e rtedod sysIen,. The determination of the volune
I' t'l fhet is scst highly stressed in a giomn electrode system is

-It i;over an easy .. t1r It I noolve the location of equstress or
nnumnvi: htiso- donut ollowed cv conouta ion of the oil volume
conTaire. ithi, the suhfaces this p r n describes a differential
probe anY pcliv-,1 system, which has been developed to allow the

rlotting . e gradient lines en e conducting paCer analog of
0.,/ tuv-Umons~c.l clitrcstatic field 10 ReIF
Fr h r c,/unrds Ii) Insc:lntin; Electrice; Stress Clculatign;

inimire Eftent; taemol G.onntrTs; Euigradient
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6071IBREAK0Y N STUDIES; BREAKDOWN STUDIES) 6097
1 au.m, Electrical; Electrode.) (BPEAKDOWN STUDIES; SWITCHES. CLOSING)ELECTROl EMISSIN IN INTENSE ELECTRIC FIELDS (eT . EMeRtrical. lenitrensHR.H FolerandL. ord~lmToE PRULCT (P 0P PICn UTIOCITY MERCURY VAPOR JETS BY SPARK DISCHAIOE
R.H. Fowler end 1 . Nordh- 'lie, I1. 1.M
"roceeeisgs Of The Royal Society Of London. Vol. A119, Pp 173-181 J Hey "nes

(01/1920). Bell Laos. Murry Hill. NJ C7974
On this paper, Fouler and Nerdheim build ueon the accomplishments Physinel Rectew, tel. 73. Ne. a. Pp 891-90 (04/198).

of ether. in an attempt to serene the theoretical eeecsitioi and the Ph' "sraphs of sports Of microsecond duration in hydregen to a
correlotion with eooarinerts in relation to the Pronesn of etrctie mnrcunyieleotrode show hieh celocity jts fros the mercury surface
electr-ns from old metals by intense electric fields. THey hece regardless of polarity. Speatresupi ce.emination shows thet these

ncludol the affect of an maternal fld and hae established a Tt, are laroely nosoosed of mercury etet which sweep a the
fornulo '0.' currents which is indnendont of T at low temperature end iadrege. Meouremen ts Of jet celocity denonstrate that it is
eonyuruiu :% acter'ment. In addition, the e ission coefficients for indanandent of current end oas pressure acer a wide range. While it
eet-on, na niven energy is a uniform ec brnd field are calculated. denreseswicn stance fran the neuron, the original velpeity of the
It is sncwn for the most comnol used netals then erission should tccd ;t is fED en/soc.. end that of the anode fet is lU.SE
occur for fields Alet nolts/om. 11 Rets. cn'soc The energy of the anode jet can be accounted for by positive

Prima-y Kewords Field Emission; Tharainic Emission; Intense Sfrcuy or, crossing the crode drop. It appears that the energy of
Electric Fields; Electron Enission; Emission th ' cheo I jet e'nnt ce acco.nted for urless it is assumed that, in

Coefficients; Potential Energy Step; Theory aiOt~rtn eciti- ions ntriking the cathode and rebounding as
COPYRIGHT: 19,9 ROtA. SOCIETY OF LOiDON ntcir-l eicn.,. many mancur anOn, Ie the cathode as negtice ions.

IT Refs
PriNary Euyuoryn Hyfregan Breakdown; Mercary Electrode; Mercury Vapor

Jet; jet Velocity; Microsecond Time Scala;
6076 ScectrosoPyic-iagnostic
(INULATITH. MATERIAL; BREAKDOWN STUDIES) COPRIGHT: 194 AMERICAN PHYSICAL SOC:ETY REPRINTED WITH PERMISSION
(Solid; Surface Flashoverl

HID) VOLTAGE INSULATORS FOR PARTICLE ACCELERATORS
K.D. Sriastae 610
Univarsity of Waterloo terloo. Ontario, Canada (SeWlTCHES, CLOSIN)
IEEE Transactions On Nuclear Science, Ve). AS-lb. NO. 3. pe 111-112 Thvratrcnnl

(C&/19E9). ATOTDE-CUcREqT DEPENDENCE ON PULSE WIDTH FOR HYOROGEN TAYRATRONS
In modern high energy particle aceeler-tors there ea many I.E. Croyn

cononent parts and dtes onwhich operate at high coltagas in nacuum. EC . Pnrt omeuth, 41 07703e.g., 'njectO-s. inflactors, Seam chonoirs and velocity separators. ICE Trnann Ye C nonun 'cations And Electronics, VoI. 83, No. ,it
Since the surface voltage stress attainable across insulators 1 i' hyl-SOS (C/1'6).
generally lower then across . lane g-n. the rhysical si.. of the It is well onow, then the oide-ceted cathode in a wall-aticated
apartus OVnrned on the high voltaGe performance of the suppOrt hyirngc Vnvrnirun is canade of sitcning a current density in
insulatos in acus. In this paper the author discusses she verious cQess of 2C A/s.n. for pulse duratiens of 1 nicrosecond or less.
Factors affecting the insulater perf.rnance. in the light of his It is eloe known thy). as the ealna length inereeSen, the enission
eccariosse with hIrROD, the 7 Bet proton synchrotron end the design donsity at which u'cing Occurs decrease,. The current capabilities of
of a TI injctor for an intense neutron generator nachine which was o.,ide-coted cet htes in hydrogen thyratrons were experimentally
under study at Chalk Ricer. Canada. 4 Refs. evalupted at culse length, of 5, SI, 110, end O1, microseconds, and

Primp, Kecuords: Eigh Voltege Insulators; Insulator Flashover; arnu-ger of different tuoe sizes were used. Eta constant pulse
Particle Accelerator; Fiald Emission; Insulator width, it wan found theE the current density at which arcing occurred
Charging; Gas Evolution; Breakdown Factors was ralston to tne cathode-coating resistance and that the limiting

COPYRIGHT: 1969 IEEE. REPRINTED WITH PERMISSION factor was -rxiruu power-dissipation density; the power density at
which arcing occurred was related to the pulse length. The use of
this daendence to detersise the cathode current capability at asV

6080 Pulse w'dth is dincussed. I Refs.
TBREAKDOUN STUDIES) Primary Keywcrds: Cathodo Effects; Long Pulse Lengths; Breakdown
(Eluotroce,) Voltage us Pulse Length; Secarel Thyratron Sizes

MOTION AND SPECTRUM OF ARC CATHODE SPOT IN A MAGNETIC FIELD COPYRIGHT: 195 IEfE. REPRINTED WITH PERMISSION
R.M. St. John end J.G. Winans
Uninernity of Wisconsin Madison, WI
Physical Reoiew, 0o1. 98. Nc. A, pp 1664-1671 (06/1955).

The .1loeity of the cathode spot of a mercury arc at the junction 6106
between liQuid end metal in a transcerse mgnatin field has been (SWITCHES. CLOSINUI
meascred 'or meonetic field strengths betwen 0 and 2a701 eersted. )Thyrat-ons:
The aecrooimate doubling of retrograde velocity at about 1101 to DEIELOPMEVT OP A VYDROGEN THYRATRON HAVINC A LONG PULSE CAPABILITY
1500 np-sleds was followed by an additional rapid rise of velocity D, UDttear D1), 0. Fleischer (1). S. MrZ (1). R. Plesta IS, D.

at aout 15117 nersteds. Spectra of the arc showed H0 II and Hg III 
T
crnoust (IT and (. Rainherdt (2)

linen at the stronger nagnetic fields. Radiation from the cathode In POll Inc. Sale-, P)U 0970
SPut showed mercury ines and a continuous spectrum which is 1 Consultant, Ledinuton. MA
especialy intense at the lines. -De li lines are brpadened 19t :Et (nirtench Modulator Symeosium, pp 117-124 (It/1978).
symTetrca ly and others asnmetriclly. If the broadening is due to 6 hydrogen thyrat.c' is be1ng deneloped which is capable of

a Stark effect, the electri field strength in the cathode sect Switching El amperen at 100 kiloolts with the additional and unusualregin in greeter then At nolts/c. The arc mechaniss prvnus requireront that the pulse width be as long as SI seconds with a 0propas, d is entended to elain the racid velcity rises with cement duiy cycle. Thyratroc operation uedei these relatiely long
screening magnetic field strength by associating then wth the ... 5 conditions at moderate current len s represents a wnisue class

effect of Ag/sup 00/ and Ag/sup OVO/ ipo. 12 Refs. 0 thuro tron seruine, requiring significant departures from standardPrirary Keywords. Cathode Spot Motion; Transverne Magnetic Field; 1E thyratren danion practices. Renical departures from etandard cathode

Volts/cm Electric Field Strength; Cathode laet Oys1gn ae necnsnary to ensare effectice utilization of the cathodeRenid Velocity tines; Spectroscopic Diagnostic; Ct the roocirad cathode current on the long time scales ivoloed. In
Mercury Cthl e Odditon. energy lessen cht 00cr both in the cathode Blasme end at

COPYRIGHT! 1955 ATIEKICAN PAYDICAL SOCIETY. REPRINTED WITV PERMISSION tthe gridJ servoEuro integrate oaer the duration of the correct pulse,
fro (ho ot..itirg hiuc transient heating must be considered and
crt-nllen ie need ffr a cnernattin 120'kiloolt anode holdoff
t.,ccl1itu nFiseltates the who of a multiple-sactio high voltaga

4/9" hIl r strinture, and ft's need in comlicated bo an additional
IBEEAKGGWN STOGIES; SWITCHES. CLOSING) can, n-,p + iti.Ui"av v~t,-e reconery be enhiened within GOD(Liquid. Electrical; dgnitrn) I- I. -- r, . The vpr'in osneets of the overall tube design are

ON ANCHORING THE MERCURY fOil CVTHDDE SPOT c.uny ri fusion aec-och is discussed. eperI enta results

L. Teobs e en-cha t ard cnvn',der, t'n is ginen to the eternal circuitryGenaral Electric Ce. Schenectady, NY 123T1 ysnc ntput u fn t y tube n its intended enniror nt, a neutral been
Physios. Vol. A. N0. 9, pp 2i-3 109/1935). c-r- e,;r~r', -e.ag',a_ plo sea vonfineent fusion applicios.

CTis cucer presents retults of an aepeimant designed to obserce Vefg
the anchoring of the sent in a mercury cathoe bp snverml metals r ., Pae., '<t Cerunie Thyrperon. Long PUlse; New Cethode Design
projecting through the nerfone of the ne-cu-u nool. ia. Pd, Zr, 9t - t' p Ib".. .tPPINTED lITE PE.ISSION
Cr. Cb. Or. Mo, Ta. end U Vie all tripe hi nrying results The
current in Eha npot is neon to hae a narced ey qcE on behaciar. The
snot is seen to beMERURa fine line arourd the neniscus of the -Ire
Lronactien. 7 Rets. METAL-DOTOF DEVICES FTP RAPID VIe CURUENT SWITC6IHG

Pr'mry Eewtrds'c CoCathode Lne; Mercury Peel; .' S..:e, P. o Pl e. c. S ty end S Schneider
Limited Cthnde Line Length: Seocral Anchoring 11CY, P2rt ma .fth, s. OTTa t

'hsI. ap:.9t ral s ofl/tntl.-n I. gid %bI

COPYRIGnT: 1935 HMEPICAV PHYSTCRI Si;CIETY OhD T SOCIETY lIP RHEOLOGY *inllah lity. cO-ASS I s/6ST

nc ny~
t 

rpne icilable.h091 Irnry stcm uv. bt iicii1 -oCrc Es; Suppressors; Pulse teneraors;
(UHEAKOWN DOUlIES; BREAKDOWN STUDIESI iin'" Votoagp. Earines
(Des, Elanctrice 1; Gas. RecoceryT Sycrerec Eec.curtS N'oi.,n;ii ece. NTSDOSOR

THE APPLICATIOV OP PASOHEN'S LAW TI TPE RE-IEOTION OF UPAN
1 
Ri.i5',cutioi Rafrirtion: AtAIlaPILITY Pub IN IEDM TECHNICAL EDGEST.

J.D. Cbine and EUB. Power P27I i ,2 1 Ut
Hervard Gun'.rsity. Ceobridge. A
Journal Cf Cyolied Pt/sian. vol 0. O. 4, en 2t1-29G 14.19371.

On A ac. in ordar to ronirae fter raid a thruc h currenV y1. T
0zmro, reruires a potontiel ccisidprotlu Fiohor than t;o nor-n I coiTCES Citn lNf)burnion ectentiul This re-'itihn eno-ta in incestatud fur 'a

short gees in nitrogen. using pi*re graphite elc,,rodes with snogrig, c'~l:cLcce'o 'YDRtOCFN TWnRATRsS5 ATOV VNTH-SECOND RISE TIMES
co to two n' and pressure, UP to SIJ rn Ha Tha re-,gnit~on potent et i crt f,,i,. ' t'fc.er;.. hahilton. S Mar: P Planta and 0.s found To hae two charactnisn. G o of se uerctaristics is of,
feou')w fyr the ares tn whiSh St e Cathode saOc i sne.ntaia, d by pan; PA C19Tc
aeld enisoipn, end the oether is followed fcr tha 'thersionic' ero. 197 L5 I i

t

tc<toe th Modu)ctor Synposiuo, pp 129-I1N I0t/1t7t1.
Relations aebteinand ti rt t r a a both a nea en) vnc oss of highpwer hidrogo, thyratrons s

the go, ores sure and the gOg 5000ing, wi'h the nic coJrrens s a hu br; dea ornp T hich is oeeebIe of noit ching nary short asd altra
enreneter. These relations may than be cocbhnad into a single font r~strg in' i -1gguytt cuhs. 

0
he effort underwey is to aetend

raeat'on between the reignitist cotential end the prcouct o the tee onerotn" ro oo thyreern'n Tn coluas of di/dE end nerrant rise
ere ssure and secing This onves a fonctii'n thnt ., o the none form 'ire cin orda. 5' nag ,ituida foste- then haretofore achiaced. and to do
as the Honchan law for the intiel neentine ecten~tal uf a 000. 10 'o a ' iniu-I gen. 0pe nO urre, '5. nd rerott~on rates. Immediate
Rats. hoa.ar, d,/ut :Il l i.swiheh , ns rsa tine, peon currene fPrsmr Kew Lrds' Pesohor's I 0'' Re':nctic,; 

t m
tree EIcctrcoi u tn :5 Cc p n rerettion raeso I CH,. and forword L ;Stage
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(BREAKDOWN STUDIES) IRVEAKDOWN STUDIES; INSULATION, MATERIAL)
(Gas, ElcAtriccl) INuiN, Electrical: Liquid)
MONTE CARLO SIMULATION OF THE LOW-VOLTAGE ARC MODE IN PLAMA DIODES THE INFLUENCE OP DISSOLVED OASES ON THE ELECTRIC STRENGTN OP N-EXANE

S.N Sulir cr an J.E. Rowe A M. Sletton and T.J. Leis
University of Michigan, Ann Arbor. MI Queeo Pnv College. London, UK
Jnurcal Of Applied Physics. Vol. 09. No. 8. pp 3930 (07/1968). British Journal Of Apolied Physics. Hal. 14. pp A83888 (2/1963).

A snatistival sinulatien of hhe lou-voltage arc oda of plasna The electric strength of n-hevane for steady fields (direct
diodes is carried out on a large-scale digital computer to ascertain strength) is found to increase free 1.7 Mt/ce. and to become
the ioortance of various thermalization and transport nechnisis. insensitioe to electrode eaterial as the enoant of dissolved ocyge
The corpyner eoperinmt is two-dimensional and utilizes Monte Carlo in increased to an enuilibrus partial pressure of 100 e mg in the

tech icI to study the low-oolta arc in neon at p=2 Torr, npou- phone above the Imud. Greater amounts to pot increase the
currentot A. end dode spaoIno2.37 cm. Results on the Potential stroncto. itnogen. hydrogen end carbon dioide lave no effect mvn
distribotion, electron-donsity dstnibution. end electron-energy when large -ounts arm dissolved, accept that repeated dichorges
nani~s. funtion are presented and disoossod. The theoretical rnsulto uhon norton ufoada is pranent cause the strength to nisc. probably
arc cr-elated wit' enprimntol results. 6 Refs. beS oH tie release of ocygen. Unless the liovid has bean

Pninury Koyanrds Plasma Diode; Low Voltage Arc; Theory; Numerical yre-st-assod with direct voltage of cposite polarity, the strength
Calculation; 2-d Monte Carlo Sinulation .ith 1.5 ricrosecond pulses is not affected by dissolned 005.

COPYRIGHT: 1968 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH Invdotely aft- pro-stressing, hcuieve. tne strength with eUlses
PERMISSI mrV bo as -eat as 2.5 MV/cs. Dust particles of the order of 1 micron

ii si zer aiway sercad in the liquid and under direct stre s
o"', to and 'no betuoun the electrodos. This actinity is reduced by

6158 the addin of cOyan. aith hign onygen concentrations the visible
(BREAKDOWN STUDIES) partlan asr sn'eynems obsar.-d to be eauelled from the ap ard
(Gas, Electrical) strengths -r to 2 MV/on. ar. then racorod. Ocygen., being

PLASMA PROPERTIES OF KILOAMPERE DISCHARGES clectronegyico. is lielv to cause the formation of negative inns.
J.E. Creadon In is suststey that thpsy son, Cn a i-hibit the breaodo n and lead to
ECOM. Fort Monmouth, NJ 07703 hi ir nt.- a th mmcv c olnaga and also .th pulses if the
IEEE Transactions On Electron Devices, Vol. ED-15, No. 6. pp 396-N02 "l' has bcan o 'eosly str-se w th direct coltage of OPositn

(6/1968). olor8 t 19 Fnfs.
Plasm properties and characteristics that are of interest to Pr v-- y KEyy:ndn. H-hoaanc; Dissoloed Gas Oaygen Gas; lncreesed

high-current switching devices have been investigated. Peat pulse Dielectric Strength; Sevral Gases; Re Effect; Dust

currents ur to 80000 ascares he been used to generate dense olasnon Particles
in linear glass-natal diodes. Two tube diIeters. 3 and 7.5 inches. COPYRIGHT: 1963 THU INSTITUTE OF PHYSICS, REPRINTED WITH PERMISSION
have been studied. In the case of tha 3-inch-diameter diode, the
electrode secaration was oaried from . to 25.1 on. hydrogen gas
won siod"ed in the 0assure range fron 0.5 to 41 Torr. Electron 6319
nensitias and tomeratures houe bean deternined using spentroscoPic IRHEAKRCWN STUDIESI
technio.on. Densities wae found to ba in the lElt to IE per cuo. (Gas, He trical
nanny. P1 anna resistiities hue ben deternined fros a knowledge of THE STCP VOLTAGE DROP ACROSS A SPARK RITH A PULSE DISCHARGE IN THE
the dynsith and tenerature. The obserced dependence of resistivity NUNOSECO4D RANGE
on current and pressure is discussed and the results era compared L.G. Bychkova. Yu.I. Bychkov and .6. Msyets
with rasistivitiQs obtained fron tube-drop nesurements. The effects Soiet Physics Journal. Vo!. 10. No. 12, PP 75 (12/1967).
of inroities and instabilities are also disossod. 8 Rats. Trans. Pros: Izvostiva VUZ. Fizika 10. 116-147 (1967)

Pimary Keywords Hydrogen Breakdown; 0 kA Current Level; Glass-metal The step voltage drop across a spark when there is a static
Diode; S-tI Torr Pressure Range; Plasma Density; beakii mo wn i firt observed by Rogosti and his colleagues. A eurcey
Plasma Resistivity; Impurity Effects of tho want on tsp ocltage stees of sparks in gases with a static

COPYRIGHT: 1968 IEEE. REPRINTED WITH PERMISSION breakdo for cabins of 6/P 0 100 H/cm Torn is gican. The cause of
thin henomenon has not been dafinteiy established, so that intrest
in its stdy continues. Most authors connect the presence of step

6174 with a trasition from a Townsend type of discharge to a streoner
(PARTICLE BEAMS. ELECTRON) t;, . 5 R.
(Generation) Primary Kov-iords: Townsend Discharge; Streamer Ereekdown;

HAN0SECON. PULSED ELECTRON ACCELERATOR D.'noinvous Poltage Da Ut Radiation
T. Tamamato, u. Ohuna and M. Kawasishi COPYRIGHT: 1967 PLEHUM PRESS. REPRINTED WITH PERMISSION
Osaka niovrsity., Suite. Esaka. Japan

The Reviaw Of Scientific Instruments. Vl. 42. NO. 9. pp 1366-1367
(09/1971).

Ac electron accelerator that can deliver a eulsed electron bean f (ENERGY STORAGE)

the shortest d.ratimn and highest eoergy and current possible is ENERGrCON T
* d gENERGY CONTROL FOR MICROWAVE AMPLIFIER ARRAYS

desirable in many fields of resparch, esoacially in studying the test G.W. Taylor and S. Ghoeider
transient phenomena in radiation phonics and chciistry. In eneraC M

at'. Fort Monmoub " Ith, CJ073

pulsation of the electron bean is usually performed by suclnino a IEC Transactions On AerosPace Anc Electronic Systems. V.I. AES-N, No.
pulsed geting-veltage from a coaxial line-type pulsar, hard tube i. p 59-66 (09/1968).
pIner. or pulse sharpener to the grid of the gun. A uniue elencroin In lance systems using microwave amplifier arrays, the size,
accelerator which satisfies the above mentioned conditions has been weit and costof indiviiiual energy sources reqoire consideration
deuplopod ann the characteristic features of the device are reported o the use of a cannon power Supoly and energy storage bank. Coeclee
in the cresent note. S EaTs. e rnr - m- be neca t r t RF

Primary KRopiords: ElecLron Gun; Mercury Relay; Short Pulse: Lo. 1rrent energyrnod te uovas may be na e myuto protllth Pr

COPYRIGHT: 1971 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH - y e r i i ofe faltd a ir f he
PERMISSION comnon ecegy sonce. FOn apprveches are iscossed. Three of these

arm devordent on either the adoelonnant of reliable arc-free
niorra f r r scia isorm or a r tubes, gas or cacu m types.
A araccc;i circit using n'ailable components is suggested. Its

6211 nd,-nt.o1 and lirteti.ns a discussed. Culoulations are presented
ELECTROMECHANICAL PULSE GENERATORS sowing this acoroani can result in incensd system efficiency,

6. Levi ,nreced ego lation. and large decressem in the si of the secondary
Polytechnic Institute of New York. Brooklyn, NY 10201 cacpystmcan bnk for soon mcrowave sPlifier. 3 Refe.
Research rapt. No. R-75sSI. Ale (07'1959). Prmorv Keiiords: nlifiar Array; Cosan Power Supely; Fault

Avaabilty: AD220 852/RUT Prntacticn; Etfioienny Coosidarations; Roltage
NTIS ;iiulytion

No abstract available. C0PYRIHT: 19( 3 EE. REPRINTED WITH PERMISSION

Primary Keywords: Electromechani 1! Converters; Pulse Genators;Design ; Rad on. rnr cauclear React -a 1 Q
Secondery Keywords: NTISDOD . 63 T
Distribution Restrict-n: DISTRI6TION LIMITATION NOW REMOVED. OTE. 'Nrcwi." TUTIESI

ONLY TS'M TICRIFIIM IS AVAILABLE. NO i .lHci-cul
MTC E (,OE A CFES ON MULTIPLE-ELECTRODE (VACUUM) GAP CHARACTERISTICS

Soi"rec. .> A ffa and J.E. Creedon
ECn-, Fort Mnnoytl. HJ 077C,

H288 Journal Ut Hyol:ed Physs. Vol. 1l N ic 1pp A26-425 (01/19691.
iPILSE OENERATORS; PULSE GENERATORS; PULSE GENERATORS) The inofluancoyt o low prossure of hydrogen on the voltege
(LC; Sciral; Stacked LIne) hold off end bieadown charteristics of a multiple-lectrode

NOAEL PRINCIPLE OF TRANSIENT PIGH-VOLTAGE GENERATIn triagurod vuwu cam has bean investigated. The tube is designed for a

R.A. Fitch (II and V TS. Hou.lI 121 .. .. e.ton. Tue tube charoctoistics ware studied undor vcuon

(1) United Cingdom Atomic Energy Authority uni ci scoomol hydrogen fHll resnures at oltages from 10-300 kV. 1
(2) Bonar. Long Electronics Ltd. 00i
Pro.cediras St The IRE. tol. Ill. No. 4, op 069-855 116/1964). Primary Keywords: acum Bronkow; Effect Of Hydrogen Gas; Corrent

The authors discos5 a class ef polse generator in ahich oeeral Me.,nurennt toltage Masure; Vriable HodrooHn

setions are charged to opnositeolarity to produce a not voltage of ronsure
zer. The sections are then discharged in series such that the CoFfYRI,1i 11It A-eRI'yu, INSTITUTE OF PHYSICS, REPRINTED WITH
isaQ-ant flays effect a voltage reversal in oie-half of sectons to PEPMISSION
provde voltage moltiplscat on Osmethod f ltiplicatcon 5
termed voltage isorsion by the authors. Slacked-loe, LC. end scirel
generators are discussed as nomb.rs of this class of generator :T 6342
Rafs. DIIUAGiTICS AND INSTPUMENTATIONI

Primary Roywords: oVltoge Inoansio Plsa taiioretr; Holtaga luoltegw)
Y.ltinlicatvon. Staickd-lina Poise Sorerator; IC A NANOSECOD RISETIME MEGAVOLT VOLTAGE DIVIDER
Pulse tenea o; Sciral Polne GnQ-ana 0 C. G el. nes and ". Ha n

COPYRIGNT: 19t IEE Piiysio intrnatinnl Cc. San Le.ndro. Ct 95477
f RV aS Scientific Instruments, Ve. 42. No. 6. pp 824-891

A t. 11 In eer resistive voltage didr has been used in vecu

for c:enauing pused voltages ecceediuv MR cc electron
acelerat~Ors he nositor arcees to be linear until breakdwn and

has a himdwidth g'eater than 60 Ha-150 tHy A sathod of corrcting
for norconsennatice induced etentiAls is described as wells

Irsenl . ldecetdan B call Oratico nothods. 4 Rafs.
P-r%'%r Keywords: Reative Voltage Divider; Vcuum Enviroent; 150

MHz Beniwidth; Calibration Consideration;0onnonsorctive Induced Potential
COYRISVT: 171 tMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH
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IOREAKDOWN STUDIES)(POW1ER CONDITIONING; SWITCHES. CLOSING; SWITCHES OPENING) (Surface Flashoner)

(Metal oI de Switches; Miscellaeous Solid Stat.; Ptsoelleneows Solid SJRFACE BREADOWN OF A SOLID DIELECTRIC IN VACUUM. I1. QUANTITATIVE*State) MODEL
PULSE SHARPENING WITH METAL-OXIDE BULK SWITCHING DEVICES H.A. A;diecho And M.G. Malay

G.K. Caul.. P.R. LaPlante. S. Levy and S. Schneider istituta Of NucLear Physics. Academy of Sciences of the USSR.
ECOM, Fort PonMouth, NJ 07703 Novosbirsk, USSR
I9,6 IEEE Pulsed Power Conference Proceedings, Pane, IC-6 (11/1976). Soviet Physics-Technical Physic. Vol. 24 No. p pp 8A7 (O5/1971.

Certain niobium oxide (NbO/sub a/. a aoproimotely 2) materials Trans. Iron; Zhurnal Tekhnicheskoi Fiziki 49. 97-99A (May 1979)are near insulating at roe termperature but undargo an A method is descriwed for the analysis of surface breakdown. This
'insulator-co-metal' transition a ttd sI based on a fesorption modl proposed earlier. Thetan be initiated at room temporature by aDplying an electric field d electric strength calculated as a function of the length of thee:cending the 'threshold value, which dapands on the ooygen insulator aco the angle betuean its surface end the field direction
concntretion (a) of the NbO/svb x. Meta -oid. threshold switch agree with ec-rrir0rtal duta reported by various workers. The role1MOTS) prototypes are obtaired by applving appropriate contacts and plaVod by surface charge is evaluated. Methods are discused forP..kgirg. Threshold Voltages. range fro is 0 I, to serL k. d•'''g71t~mttginuat* pakagig. hresoldnoltgesrang frm 11 0 a seera kO.A vreening tra dielectric strength of insulators in eaccum. It is
typ;cal MOTS hta a surge current capability exceeding III A. an shown that a surface form of thermal brea!dwn can occur in a
off-state capac tance of only a few pP. and a switch delay of less dalactric with a relatively high conductivity (OV less than orthn 0.5 n, Toe latter two characteristics make the MOTS potentially apProx.ately equal to IEll ohsmc). The characteristics of this
nuperior to conventional devices for a number of high-speed. rkom are described. 25 Re's.
high-current switching functions. In particular, nsertion of a MITt Priary Keunrfn Surface Flashover; Desorption Model; Dielectric
into the output circuit of a conventional Pul e generator can Strength vs Insulator Length; Surface Charge;
'sharan' the leading edge of the pulse to yield a ns or even suo-ns Thermal kreykdown
rise tie t Rcfs. COPYRIGHT: (TOT UPFHICCN IOSTITUTF OF PHYSICS. REPRINTED WITHer'mary Keywords: Metal-oide Bulk Switching Device; Pulse Sharpening: FrPMlSSlln

Fast Closin. Low Current; Switching Threshold
COPYRIGHT: 1976 IEEE. REPRINTED WITH PERMISSION

6k38
(PULSE GENERATORS)

A 36$ (Systems)
(SWITCH1ES. C1ION ri ) A GENERATOR OF POWERFUL PULSES OF COMPLEX SHAPE
VRIGEE GVCU. GcAS A.A. Egoro., V.5. Panasnuk. .i. Ydin and G.. OstrelkoTRIGGERED VACUUM GAPS Institute Of Nuclear Physics. Academy of Sciences of the USSR,J.M. Laffertybirsk

Goitra Electric Co. Schenectady MY 12101oo rk,05t y, Instrunents Ad Eaxperiental Technicus. No. 5. p 1183-11A6 (10/1966).Proceedings Of The IEEE, Vol. 4, No. 1. pp 23-12 th/. Trens Fron: Privory i Tekhoi1a Eosperiment S 5,-IS9
Characteristics of a sealed vacuum gap are described and the (Sec'e-ber-Cctobar 66.)

d tfficuLties encountered in applying this gap en as overvoltage A nulticell thyretron generator of electric noses of comple
protection device are discussad. It in shown hew these difficulties h ch sctionaho sdsrbd, EahstonOth pulse can *e independentlycan be ameliorated by the use of gas-free electrode materials and by controlled both in shape end amplitude. The design principle of suchtriggering the gap when breakdow, is reguired. Several methods of a generator is related to tne task of obtaining millisecond pulses
triggering are discussed and some practical triggering devices are with a cur-et enplitude of hundreds end thousands of amperes. The
described that in3act minute guantities of ioniaed hydrogen into the g can be most p tal u f t prodct fhger svet ,r nerator cn b 5 osprofiby usd nForthe rdutonogao. The hydrogen is eventually recovered by the use of a titanium Iec-ainolitude current pulses of prescribed shape in various typeshydride getter. It is shown that breakdown of the gap can be of coils. In the najority of practical casas the genarator makes itaccomplished in less than one-tenth microsecond by first producing a possible to reproduce a prescribed law of current variotian. 2 Refs.
clow discharge that is rapidly transfored into a metal-vapor arc. Primary toywords; Pulse Generation System; Variable Pulse Shape;
Properties of the metaL-vapor arc are described which have an effect Several Independent Sections; Millisecond Pulse
en the characteristics of the vacuum gap. A number of practical Width; 100 kO Pulse Umplikude
seeled-off triggered Vacuum gaps are illustrated. These are used to COPYRIGHT: 1966 PLEUM PRESS. REPRINTED WITH PERMISSION
carry microsecond capacitor discharge currents and 60-cycle power
line curretts for 1/2 cycle. The operating voltage range is from a
fe*w hundred volts to 150 k. The advantagas of vacuum gos over
gas-filled gaps are gicen and a number of overvoltage protection and 641
switching applications are listed. 20 Refs. TBVRAKDWN STUDIES; INSULATION, MATERIAL)Primary KEywords: Overvltaga Protection; Electrode Effects; Several (LiUid. Electrical; Liquidi

Triggering Methods; Plasma Gun Trigger; Practical AN IHESTIGTiIO GE THE ELECTRIC STRENGTH OF SOME LIQUID DIELECTRICS
Consideration SUBJECT TO NANOSECOND VOLTAGE PULSES

COPYRIGHT- 1966 IEEE. REPRINTED WITH PERMISSION N.S. Rudenko and V.I. Tevetkov
Tomsk Polytechnic Institute, Tomsk. USSR
Sociat Physics-Technical Physics, Vol. II, Ho. I., pp 1417-1419637A (10/19651.

(SWITCHES. CLOSING) Trans. From: Thurnel Tekhnlchesto Eitk 35 10 4-1843 (October 1965)(Tas Gays, Electrical) Euperimental tests Of the electric strength of transformer oil,A SIMPLE SWITCHING SYSTEM FOR REPEATABLE PULSED DISCHARGES doub'y-distilled water, and process water subject to navomecand
FP. Cureoc TI acd C. Dimoff (25 voltage pulses are described for sample thickness of 'C' INI. 200.
(1) University of gritish Columbia Vancouver, British Columbia. Canada and 5e1 sicrons. The function E/sub b/ = fit AAub b b/ ik the
(21 University of Alberta. Edmonton. Alberta, Canada electric fieId strength at breakdown, end t/sub d/ is the dischargeJournal Of Physics E; Scientific Instruments, Vl. 3. pp 1S-154 time) can be ecpl ined under the assumption that the discharge is

tl/1N7019 . electronic The results of the eoperiments yield the significantA switching system has been designed to operate ith en ocerall cooclusion that water can be used as en insulator in hih-oltagejitter of 1.1 microsno in current breakdown for a S.7 kJ pulsed nanosecond davices; it ;5 at least as good as transforme, oil.
discharge. Reproducibility can be sustained for up to 70 gonscutive Refn.
fir, ma. Consisting of two inexpenuive open air spark gaps built from Primary KRycords: Liguid Insulation; Transformer il: Water; Thin
readily available materials, the system functions reliably with a Specimen Thickness; Breakdown Aolt.ge Measurement;
minimum of maintenance. 2 Oafs. Cocarison Of Results

Priaer Keywords: Trigatron GaP; Good Reproducibility; Brass COPYRIGHT: 1966 AMERICAN INSTITUTE Of PHYSICS, REPRINTED WITH
Electrodes; Atmospheric Air Gap PERMITSIOH

COPYRIGHT: 1970 THE INSTITUTE OF PHYSICS, REPRINTED WITH PERMISSION

6432 6443
(PARTICLE BEAMS, ELECTRON) (P.;enCLE ionMS ELECTRO11
(Generation) Gt CRonE OF

INTENSE ELECTROH-lEAM PINCH FORMATION AoD PROPAGATION IN ROD PINCH a E OAACTERSICS OF COLD CATHODES

DIODES I USSRR.. Mehaffny. 4, Golden, S.C. Goldstein and 0. Cooaerstein tomb. Polvnonhnc Isntituc., Tonsk. USSRNaval Research Lab. Washington. DC 20375 Instuorts And E.narinentol Technioaes, Vol. 16, No. 4. pp 1214-1210
Aplied Physics Letters,. Vol. 35, No 9, pp 79-797 EIl/,978). h'i%.T1

Intense electron-bman pinches are formed and propagoted at Tra f- iroi Pr;bory i Tekhnika Ekso:rimonte 4. 19k197 (July-August
moderate impedance (S-25 ohm) US'% rod eapch diodes. Pinch i d es dpropagation of up to 20 cn wth 450 efficiency and ion-generation The acofeuroe is described and r asults stabilnte rent
efficiency >15 has been observed. of the m he current

Primary Keywords: Intense Electron-beam Pinches; 5-25 Ohm Ifedanves; From variou s cold cathodes. The sr ice life of a multienitter
Rod Pinch Diodes; 20 cm Pinch Propagation; DO cm/n cathode with 2100 points and a working-surface diameter of 9 mm is
Pinch velocity. Dode Damage lon Formation deternined. Fo- a diode voltage of 110 k and a pulse length of is

COPYRIOHT: 1070 AMEPICAN INSTITUTE OF PHYtICS. REPRINTED WITH nen the auurige correct in the cathode was 410 A for a relative
EEiSSITuors 'cotter of b. ter lFt ouLses the cathode

cPuiactar-nticl dd not chage Refs.
Primary Kvuvds Fiold Emission Diode; Multieitter Cathode; Life

6413 Test, 110 kV Operatig Voltage; 4IT A Currant
(PULSE GENEOUTORS; ENERGY STORAGE. CHEMICAL) COPYRIGHT: 1974 PLENUM PRESS. REPRINTED WITH PERMISSIGN
(Flue Compression; Fla Conprassion Generatorn)

LIMITING CAPABILITIES OF A PLANAR FXPLOSIkE MAGNETIC GENERATOR AS A 647
PULSED ENERGY SOURCE (PARTICLE BECA, ION)

L.S. Gerasince end V.I. lrVannikov Go-rat-'onl
Soviet Physics-TechnIcal Physics. Vl. 24, do. 7. no 4I-Ott (17/1979). COLtCTItE ACCELERATION IF IONS IN REiATIVISTIC ELECTRON BEAMS4 Trans. Frrm: Zhurnal TekhnieiaskI Fiy;oi Ut, 15131510 (July ittt; 1 5.. Rystritnku . V.I. Podkato. A.G Sterligo,. G.E. Remne and Yu.P.

The L-iting capabilities of a clanar acnlnsiaa megnetic geourota Utv
arm studied the uoltage, tto peer, and the enero, f1r aesrtion Souet PhVscv-Tochnicl Physics. Vol. 7. Ho. 1, en 10-32 (01/19761.
with inductive and resistie loads. The possibilit. of constructing Trer,. From: )hurnel Tekhniohaskoi Fiziki z. go-Ok (January 197k)module and cascade eanlosive sst wth e 'ergaes up to IOI MJ is Tho novel ad6aad of a twu-dioensional stationary well formed
studied. A correspondino caiculution meshed is propesed. The theory bohir the ann0c of a nanosecon accelerator, as waell s the resultsis compared with ePperiment. I0 Pafs. of raceot inastigetions onion acceleration in a relativistic

Primary Keywords: Plux Co.prension Generator; esistiva Load; electron keen. (REel, indicate a threshold inaction current I/sub
Inductive Load; Molular Aporooch; 1I MI Output; tnr/ halowwlhcn :00 acoelera tion is at obserced. To obtain
Analysis additional data on the pros aes. corectid with acceleration of IonsCOPYPIGHT: 190 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH in RE. we hae und-rteken the nvsta:ios reported below. In the

PEPItSSION frs up o e oar cents we ntas the threshold values of the
in"ection carrert for sever ) diana of the drift tubes (70 and 90
on As a rule. the on pulses with us- itude above the
.1 atronagmt,:-n: sa level (ri 10 V) adueer at alues of the
inj. to:: .ra:rkI |arr than (1.7-1.4) I/sub lim/. In the second
ervuc of ...er iryn ye investigate the efficiency of ion
ona'ot:, u., nr tion of the oressurs of the gas filling the

Prry., n,..rds C!lesion acceleration; Relativistic Electron Beam;
Lie I coerI Cl, rrat Range:; Threshold Current; Ion

/4.,,, C7r'vH1§i' ~19th.... iF I .:cis 7 T FSTF PHlSICS, REPRINTED WITH

..... .- r..t. .-. .
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46457
(PARTICLE BEAMS, ION) (PARTICLE BEAMS, ELECTRON)(Daneret 'on) Tieneration)
COLLECTIVE ION ACCELERATION BY A HIGH-CURRENT RELATIVISTIC ELECTRON BEAM (MISSION IF ELECTRONS FROM THE PLASMA OF AN UNCOMPLETED DISCHARGE ALONGU.). Ruoherovn ILCRC NAVCU

Gork'ii Polytechnic Inotitute. USSR SP. Nugav and G.A. Mesrats
SOviet Physics-Technicel Physics, Vol. 20. Np. A. pp 817-ElM (12/1975). Academy of Sciences of the USSR. Toast. USSR
Trans. Prom: Zhuirnal Tebnichelii Fiziki NO. 1307-1s10 (June 19751 Soiiet Phvsls-Dokladv. Vol. lb. No 1. pp NI-NO (07/1971).Tr.,.r m* Tk ; 6iTrans.'J! From) Dold Addoi NecA SS INN '"S-26 (January 1971)Two-d mensiona ion acceleration by the qusistatic field of a Transh dschoklady Ad e k SR nt discharge anga
high-current relativistic beam moving with respect Ro the ion in a d e ina current in as copIet ed siclonu /

strong epternal magnetic field IS studi t d c ay eng epsilon/ub D/ of
numerically. The accelering end focusing fields are found as the dielectric othor conditions remaining equal. Therefore, we

functions of the beam current. The Aimu energy and density of the -vestioad the en son of elactrons from the plasma of the
ancelerated ions are evaluated. 15 Refs. discharge along a surfavo oa barium titanate taaTiD/sub 5/) naving0
r~erc Kaeiwordn: Collective Acceleration; Roternal tegvatic Field; elilon/njb D/ilSC. A dish made of SaTil/sub 1/ and aving a

Beam Focusing; Theory; Analytical Calculation; c ness 0<2 mm was ouvted 'n . .. cu.m camber. A layer of silcer
Nucerical Calculation; Energy Density Calculation ws drezed onto one side of the disk, hilie a needle made of tungsten

COYRIGHT: 197 AMERICAN INSTITUTE OF PmYSICS REPRINTED WITH ,ain a point radius a.ro. maetoly 25 'i cro was pressed against the
PERMISSION otier -ide. The removal of electrons from the plasma wes carried outby means of an extroctor. Voltage pulses ranging from to 4 kV

hacvhO a beading edge c/sub l/:I noon and lengti V/sub p/ 2; N; 0;

6k49 20; SC noc were aopliod between th, electrodes. ' Refs.
(PARTICLE BEAMS. ELECTRON) Pnin-y ..urds: E-ceum Goeration., Delectrc Surface Fl.shone ;
,Generation) Effont Of Insulctor Dielectric Constant, Threshold

COMPUTATION OF THE ELECTRIC FIELD AT MULTIPOINT CATHODES Votaoe
S.Yp. Belomytme. S.F. Bugemo. V.P. 1l1in. E.A. Litivnon end A. CPYRIGNT: 1971 APEPOCAN INSTITUTE OF PHYSICS, REPRINTED bWTt
Mosyats PRn! 55 Cv

Institute Of Atmospheric Optics. Academy of Sciences of the USSR,
Moscow. USSR

Soviet Physics Journal, Vol. I. No. 11. pp 1622-120 (11/10). th58Trans From Izvestiye tysshikh Achebnykh Zanedai .. 142-144 "P'TI LT BEAMS, ION
(NOvenber 1975) iC.iiruiio'i

Ribbon electron boms :h cross-sectinnal areas bf IEZ-lEt sono. XUi -LT C ACCEIERATON IT DEUTERONS AND PROTONS IN AN ELECTRON
are now usad in pcwerful electron ionization gas lasers. Such beais mAS PASSINI TVRCCUGH A AS
are p-vd-cmd usin

0 
nutiont co.d cathodes wth explosive emisto A.A. Vonnannk-i V.M. Lkhanhec I.V. Sil'shnhikoca, 0 A. 5mm and

of electrons. The evlosicn of the tips Of the points does not taVe VN vn.nv
plac s-sultaneously with upalication of the vPltege. but after se PN. Leblo Phi-rco Inst~tut, Acadeny of Sciences of the USSR.
tine called the deeay time t/sub d/. To obtain a rectangular current 'ncnu. USSR
pus is necessary that tho I/sub d/ f r soot of the peaks should Sc-e0 Ph/scm JFTP, Vol 41. NO. 1. pp 26-27 111/1975).
be comporacle to the riseti.e of the voltage front (t/sub d/ <= t/sub Trans From: Zhurnl Eksperimental'noi I Teoretchesko Fiziki 68,
r/). 3 Eels. 01-S fJan-ary 1970)

Primary Kevuords: E-beam Generation; Multipoint Cathode; Rectangular We hne corned out ..periments on acceleration of doutarons and
Bam Pulse; Theory; Nunerical Celculotion; E-field protons on passugo of a nigi-current lectron beam tirough a low
Clc.lhation; Analytical Frmua r 055rm gas at nu/gemi:i 37. r an electron energy of TT key Rho

COPYRIGHT: 1975 PLENUM PRESS REPRINTED WITH PERMISTION Mn--in energy of thi on.eleratin deuterons and Protons eaods 2
ToT 1ie total nunkur of accelerated particles in a pulse reaches
apornn~o t nat 12. 1 Res.

6A51 Primary Kaycords Collective Acceleration; Vigh Beam Energy; Low Beam
(FULSE GENERATORS) Current; Several Diagnostics Technisces
(Current) COPYRISHT: 1975 AMCRICAN INSTITUTE OF PHYSICS. REP INTED ITH

CURRENT PULSE GENERATOR PEPKISSION
B P. Byanov AV.0. l'in. V.k. Patio, . Panon and G.0. Silietrov
Institute If Nuclear Physics, Academy of Sciences of the USSR,
Novosibirsk, USSR 6461

Instruments And Experimental Techniques, No. 5, pp 1113-1117 (10/1N68). (PARTICLE BEAMS, ELECTRON)
Trans. From: Pribory i T"khnike Ekoperimenta 5, 0-I0 (Generutionl

tSeptenber-October 1960) HIGH-CURRENT CAVITY ELECTRON ACCELERATOR
A generator producing on an inductive load of approximately kR-7 N DV. remashnili, 9.1. Leoev end A.A. Plvutto

current pulses with a flat poek with an amplitude to 200 kA at a Sukhumi Physi-technical Insttute. tuthumi, USSR
pulse duration oP 30 icroseconds is described. Problems of Instruments And Eperiirental Techniques, No. 2. pp 261-266 (04/1967).
commutation, design of pulse transformers, method of effective Trans. From: Priborn i Tekhnika Eksperienta 2, 3S-40 (March-April
shaping of a flat pock. end stabilization of pulsed current within 19671
eppronimately u-O.1% at a pulse repetition frequency of up to 5 Hz The o.arating principle of a pulsed high-current electron
are ecamined. Evoerimental data are given on the use Of TG112500/SS acclenator with the following parameters is described: accetorat"ng
pulsed tnyratrons is nonstandard regimes of switching current Pulses fntentil 1-1.5 Ml. elsntrcc current up to LES A in a pulse with a
u.th a duration of 1 00o-30 0 inIc oo. 4 Rofs. d ratio of epproimateyIn. The frequonymof the opereting

simard Keywrds; Coen-uranPs; Pu Tr ead; 3Oo cyrles is I-S H. The dsigns of the cavity resonator end spark
Re e iouc re given, along with their basic characteristics. 5 RefsRepeatability; Rep-rated Primary Keywords Rosect Cavity Accelerator; Design Considerations;

COPYRIGHT: 1968 PLENUM PRESS, REPRINTED WITH PERMISSION I MV Accelerating Potential; I kA Current; Spark
Svurce; Pep-rated

6454 COPYRIGHT: 1967 PLENUM PRESS. REPRINTED WITH PERMISSION
(PULSE GENERATORS; SWITCHES, CLOSING)
(Capacitive; Gas Gaps. Optiral)

DRIVEN HIGH-VOLTAGE NANOSECOND PULSE GENERATOR TRIGGERED BY LASER 665
RADIATION IOPEAKCt0N SIUOIEST

V.Yu. Petrunkln. L.N. Paihomoy and PA. Andrean (Vacuum, ElctricclL
Leningrad Polytechnicel Institute, Leningrad, USSR INVESTIGAIION OF THE TTME CNARACTERISTICS OF THE TRANSITION OF FIELD
Instruments And Euperimental Technioces, Vol. 10. No. 2, pp 010-517 MISSION 10 A VACUUM ARCA0/1972). 1.K. Kartsov, G.A. Msvan's, D.I. Proskcrooski , V.P. Rotshtain and G.N.
Trans. Frome Pribory i Tekhnika Eksperimenta 2, 178-100 (March-April Fursi

19721 NA. Z unov L nnnm-mnd State University, Lenningred. USSR
A high-voltage pulse ganerato (a mplitude SI kVI is describe

4  
Societ Physmcs-Doildy, Vol. 10, No. 4. pp 75-477 (11/19701.

which is triggered by laser radiation. The generator is distinguished Trans. From: Ooklaidy AkadaiMi Neuk SSSR 197. 119-312 (May l970)
by a high sensitivity to the magnitude of the triggering lt energy It was of interest to inuestigate the eplosion of emitters at
not aceeding IE-S J), a short cperate delay ...rovinately tD much hi; Jr told :urenh densities then previously done and to
nec), and a pulse leadingedge duration <1.0 . imec. A genarahor ih.asct to thoroughly the change in current from the start of
construction is presented which allo,m the shn n of several oxn,;isin to completa occupation of the oa by plasma. An increase in
synchronous high-voltage puelng obteiced in various chancels 6 Refs currunt dennity locds to a reduction of the time before exlosiom

Primary Reyaords: Nd-glass Laser; Steel Elentrodas. Strip Liv. and. harc, to obtain navimun current densities (9 A/s.co.) we
Configuration; Nanosecond Rise Time; Four-pulse coed voltage nulses with a rise time T/sub r/ approeieately lE-9 son
Output and a lenuth I/sub p/ uf S n'e to 4 microsoonds. The circuit of the

COPYRIGHT: 1972 PLENUM PRESS, REPRINTED WITN PERMISSION pulse generator was described preiaunly. The curr.nt flpaing throughthe vacuum gap wan measupad at different stages with a resolution of
not more tha 1E-9 sac. The tensitinity of currnt measurehent wes

647- A, 15 Refs
PAR CLE BEAMS. ELECTRON) Primay Keyuords: Vacuum treatyon; Arc Transition; Single Crystal
OrTucsten Cathode; Cethode Explosion; Comparison ith

ELECTROV ENERGY SPECTRUM IN HIGH-ENERGY NANOSECOND ACCELERATORS Explodino Wires
V.0. Krennev G.A Tiesy.ts end V.P. Rezniko. COPYRIGHT: 1970 AMERICAN INSTITUTE DF PHYSICS, REPRINTED WITH
Acadomy of Sciences of the USSR, Tomnb. USSR PERMISSION
Soviet Physics-Technical Physics, Vol. 19, No. 10, pp 1342-1344

C06/19751. 6467
Trans. Prom: Zhurnal Teknicheshoi Fiziki 44, 21AN-2173 lOcteber 197-4) (PARTICLE BEAMS. ELECTRON)

Tha effects of matching the storage line to the diode, the 'eneration)
switChing time. und circuit inducnce On the electron energy MULTIELEMENT ACCELERATORS BASED ON RADIAL LINES
spetrum of an accelerator ooeare considered. hesctrcn is AI Paaiovnkii. V S. vonykin, 0.D. Kuleshv, A,. Gerasimon. N.A.analyzed for a linear load, a dindd with a fin d emission cathde. T-mrarin end AP. Rleent'evdiode with a thereionmcathe (three-halves low) end a diode h.ih Soviet PhVsics okledy. Vol. 20. Na. A, pp 441-443 (06/19751.
eaplosive elactron emission. Relationships are obtained for tho Irnt From: Doilody Akadomii Neck 5550 222. P17-820 (June 1q75)
spectrum amnlitude end haIf-w"dth and for the aemum electro -uergy For iiuoral years the authors have bean carrying out
in the pm. Esuations ea derived for estimating e the effts c the invest tions on high-current pulsed electron accelerators based o"
energy spectrum of the electron beam of evement of the plasma front radial lis. uhich allow the reolicatien of cylindrical accumulation
in a diodP with eaplosive emission and of retardation in a foil at of electrovugnetic energy. The ua.imum energy flox density is
the diode output, 4 Rafs. dero(nad by the limiting values of the electric and magnetic filldsPrimary Keuwords; E-hes Generation; Thernunic Emison Diode; Field which are attained in such devices. In many important practical ocan

Enisnco Diodfe; Storage Line; Impedance Matchin, the pulse length and the magnitude of the working voltage are
Twitching Time; Inductance; Effecte n Been, stipulated b tth llovnce to the dielectric strength of the
Euclosive Emission dielectrics which are used, these condid ons uniquely determine the

COPYRIOHT: 1975 AMERICAN IN4TITUTE OF PHYSICS. REPRINTED CiTH uocrr limit of the energy-o:rce 1o1r. Dna of the methods for

PERMISSION yciivgh n furtior increase in the power of high-current

,rrleior~tom and nthor icntalletivns in which a high density of the
i]lo mnynetin energy y iofluv required involves the use of a large
ni:.ir of r-d-1l linen, which are connected in series, in parallel,

- ranm1cd manner, doend.ing on the required amplitudes of the•. rem' cl' tiiu voltage. S Ve.
t Pvd-! Line. Accelerator, Insulation Considerations;

11' OMEIiN I5STITTE OF PHYSICS. REPRINTED WITH
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RAKOWN STUDIES) SITCHES, CLOSING)

NONONDEPENOENT PULSED AT OSPHEROC PRESSURE DISCHARGE SUSTAINED BY A (Gas Gaps, Electrical)
SVARI CURRENT AND VOLTAGE IN NANOSECOND BREAKDOWN OF A GAS GAP

NIGH-ENERGY ELECTRON BEAM LASTING 100 MICROSECONDS G. Macrats. U.S. trevnep. G.U. Rorohunay and Te.. Tankelevich
Yu.I. Pychko., SA. oenkin. Yu.D. Karolev, G.A. esyats. V.G. Rabetkin Torsk Fulytcchnic Institute. Tonsk, USSR

and A.G FilonOn Soviet Phvysics-Tachnica Physics, VII 4 o ,o 4-3(716)
Institute Of Ateespheric Optics. Academy of Sciences of the USSR. Srvist Fys m c hnel 2hyics toA. 14. 1p- D (Ja /r909).

Toscow. USSRTekhvich i Fiziki 39. - (a r
oPiet*PhysRs Journal, Val. Is, No. 11. pp 16*1619 (!1 1975). arCurrant and voltage across a spark gap in e pulsed breekd.n inSoitr siocs Journal. Vo ..h- ( 1 airwere calculated as time-dependent variables, with the resistance

r s yh U b f the discharge circuit and the capacitance of the spark gap taken
159-140 (November 19751 into account. The current in the spark gap was assumed to b

The use of a high-energy electron beem for ionizing a gas is ai nentrolled by avalanche electrons. Ecellent agreement between

effective method of eoviting high-pressure space discharges., The use theoretical and eoperinevtal crves was obtained at spark gapef cosparaticely~weak beams substantially increases the duration of I. A

such di!schrges and allows us to obtain stationary combustion ov m nI o Ivolt s A gple ea tion is Poposed for eignor ng p
conditions for weak electric fields that obviously insure that the cuaciut sope of voltio decay c the prk gap, invaid a
dischargew b n e w i si snecfed. The effect of increased rate of gap voltage decay with
of cvnd~vions for Uavieal energy influx into the space discharge increased intarelectroda capacitance is demonstrated. 11 Kefs.invoices thvvretioal uestions. The problem py how to icrease the Primary Keywords: Gas Spark Gap; dir Gap; Current Meaaurement; Valtageinput ereroc while maintainiro the stability of the discharge wIll be To.surament; Eccerinant; Theory. Good Agroeent;
consdared in the present work. An instruept s'miler to that Grulytucol Formuladoscr'bed previvusly wes used to Recite an atmospheric pressure COPYRIGHT: IVAN AHtRICAN INSTITUTE OF PHYSICS, REPRINTED WITHdischarge in CO/sub 2/:N/sub 2/ mixtures. The duration of the beaom PERi1S ION
c-rrocs kan It- soE . Electrons ware injected through the gs
dic •ug gpctoevran aeofvAc.Onreetpidsac

U ws cm he nery sattrdinth ga was r d tere fra
05c0llograom as well as fr.. r-adins of a. electrostotic kilovolt S
pater, which was connacted in parallel to th oar and a cell-charged I(ARTTCLE BEAMS, ELECTRON)
ceoucitarce. The capacitance ups selected as S.ffinievtly high in lGnceratinl
order tv insure that the electric field would be constant during the TUE ETISSION OF OXIDE CATHODES IN A STRONG LONGITUDINAL MAGNETIC FIELDnulne ? PFs. 5 Rutshiecn

Primary Keywords: Atmosoheric Pressure Oischmrge; High-energy Electron PodgI Enginee.ring And Eloctronics Physics, Vol. 15, No. 4, pp 710-712
Bean; E-bean Excited Discharge; IE-N sac Beam 104/1971).
Current Durtion; NvvivdepevvenS Dischare; Trans. Fr.m: Radiotokhnika i Elaktronika IA. dNA-6S0 (April 1971)
Oischarga Stabily; Nonuniform Inization The authors theori ththat the discrepancy between experisental end

COPYRIGHT: 1976 PLENUM PRESS, REPRINTED WITH PERMISSION theoretical values of the electron emission of an oide cathode is
due to the porosity of the ocida coating. This porosity of the
coating alloun electrons to be emitted from the base of oide

6TA particles which increases the total emittlng surface. To test this
6POIER TRANSMISSIONI theory, the emission of an oxide cathode is measured with and withoutg Contacts) a longitudinal magnetic field. Emission is found to be reducedREMETELY CONTROLLED CONTACTS CARRYING MEGAAMPKRE CURRENTS significantly for large currents, which supports the hypothesis that.. VilevEl'd. f.N. Rranuk and G.1. Silivestroc nEide porosity effvcts are i5portavt. S Refs.drimary Kyuordn: E-baum Gpuerptien; Thermionic Cathode; OideNuclear Physics Institute. Academy of Sciences of the USSR. Cathode; Lecoiudna Magntic Field; RucedInstrets USSR Emi1ssion; Area Effects

Instruments And Koperisental Techniques. Vol. Dl, Na. N, pp 980-9E COPYRIGHT: 1971 SCRIPTA PUBLISHING CO.
(01/19781.

Trans. From: Pibory i Tebhnika Eksperimenta N, 128-10 (July-August
1978) 6489

The constructian and the manufacturing technology is described of F E N T
annular hydraulic contact Clamps. Besults are presented of lifetime (PULSe Lins)

tests at a current of approximately 1 MA made on clamps with MPuEE ONe STTTSSION-LINE FALtERS
diameters of 90-170 - 3 Res. IMPVEMET' oN TRAN

Primary Keywords: High Current Contact; Hydraulic Closing; I MA R.E. Dollinger. C.. Scheffler and DA. MallCurren. Caeability; Nigh Reliability Maats Uciversity ot Now York at Suffalo Buffalo NY 12207 nIEE Transactions On Electron Devices, Vol. S0-2k. Na. II pp 151-0053
COPYRIGHT: 1979 PLENUM PRESS. RERNE WITH PERMISSIONT/l ).

A series of pulsers operating up to 100 kW with efficiencies up to
A477 Percant have bean built. The voltage levels, rieg times.

(S7TCHES. CLOSING) durations, and repotition rates have been investigated far pulsers

(Gas Gaps. Electrical) operating into different leadS. The di fficulties of mechanical and
REPRODUCIBILITY OF DELAY TIME FOR BREAKDOWN OF HIGH-PRESSURE TRIGGERED oolid-ntata suitching (e g., contact erosion, sticking, and bouncing

IPAR. GAPS contacts), toe bcon elimated by using a streem of mercury droplets
G.S. rnhunav, NSt. Rudenko and S.I. Tovatko to bridue the gun beteen two switch electrodes in order to discharge
Soviet Phsics-Technical Physics. Val. I. No. , go 1074-1078 a transnsivn line into a load or by discharging charged mercury(2170) c%, clN droIts into the Ioad 9 Refs.Trans 7 hun Tkhnihk 430-136 (August 1969) Primary Keywcrds: Pulse Generator; Fast Rise; Low Ompedance; Pep-reted

Results7are given of studies of breakdown delay time of COPYRIHT 1979IEEE. REPRINTED WIT" PERISSION
high-oresnore (P1 to 15 e) triggered spark gaps in the nanosecond
range with positive and negativn pulses, both with and without
irradiation of the sark gap. The tests were mode with pulse stad
amplitudes of 100 to bIB kA with 2 nsec front. IO variants of (PULSE GENERATORS)
irradiation were used. Frior irradiation did not improve stability. (Trigger)
High ntability is obtained by irradiating the gap at the time the A PRMRING GENERATOR PRODUCING POWERFUL NANOSECOND PULSES
trigger Pulse is applied Ct/sub tr/-7 Oar- 0.5 nsec. t/sub tr/c29 VmP. Prylov, AN Meshkov, V.N. S.irnov and VI. Shishko
,er- 3 nsec. It is shown that cathode irradiation plays the major Gork'ii Polytechnic Institute. USSR

terN, mainly by causing electron amisson tram the cathode. Iustroments And Eoverinental Techniques. Hl. 18, Na. A. pp 17RR1789
Phtoioi..zation of gas in the dischorge eec iv not important, .12/ :97-).

Reconoendotuons era given OnC7rning the construction o Trans. Prop: Pribery i Technika tksnerimta N. N6-I07
high-stability trigger gaps operating at hundreds of ilovolts in the ltovonbrDoenbr 1975)
nanosecond tire range. 11 Refs. A controlled caured-oulse generator is described which aes the

Primary Key.ords: Spark Gap; Delay Measuremnt; 1-15 atm Pressure shaping of aLecnromeotetic shck .aves in i transmission line
Range; Bipoor Trigger Prlses; Gap Irradiation; containing farr' to. The ecternal program stipulates the tice interval
Cathode Effects butucoa the ., uno adg5 T 50, or 250 nsec) which determines the

COPYRIGHT: 1970 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH turction of thu electron bean in a high-current liner electron
FERMISSION tculciutor tv which the generator pulses havin an mpuitude of N k

are .u.lied. The generator ensures a rise and decoy tie of the

eloctr on ocentration in the bean amounting to 2 noec. and a time
$479 inotbbility of the beam relative to the starting pulse which does net
(PARTICLE BEAMS. ELECTRON) eaceed I nc. 2 Rats.
(Generation ) Prirri, KE o'ds: Pulse Generator; Paired-pulse Generator; Ferrite

SELF-ACCELERATION OF AN ELECTRON BEAM IN A GYROTROPIC MEDIUM Loaded Line; Electromagnetic Shock Wave; 2 no Rise
N.H. Nasonev and A.M. Shenderocich And Full; 40-h, i7pdancu
Physicoatechnieal Institute., Acodemy of Sciences of the Ukrainian SSR. COPYRIGHT: 1976 PLENUM PRESS. REPRINED WITH PERMISSION
Kherko, USSR

Soviet Phystcs-Technical Physics. Vol. 2., No. 7, pp 932-935 (07/1975).
Trans. From: Zhurnal Takhnicheskoi Piziki 45, 147-148Z 1 (July 1975) 6493

in a theoretical study of the eacitation of electromagnetln fields (SWITCHES, OPENING)
by en electron beam passing thrnugh a longitudinally magnetized (full Effectl
ferrte. calculations are carried O.t for two cases: that of an POPLlCATIOI OF THE HALL EFFECT TO THE SWITCHING OF INDUCTIVE CIRCUITS
infinite gyr-tropic medium and that of a waveg'ide partilly filled F K. 1nall, A.E. Robson and P J, Turchi
with a ferrito. After the front of the beam pulse passes, a Navel Reneurch Lab, Washington. DC 21375
longitudinal electric fld arises as a result of the precession of The Nuiee Oi Scientific Instrouents, Vol. 4B, No. 4. PP 462-463
the magnetic moment of the ferrite. This electric field accelerates (O;/l977).
cart of the beam. 4 Rats. Enreriments are described in which the epplication of a pulsed

Primary Keywords: E-beam Acceleration; GOrotropic Medium; mogneic field to a Corbico disk F indium antimonide
Fe rrte-filled Wa .e.u da; Mage. tio in resistane. . bout 2 orders of magntude in a time of ICOPYRIGHT: 1970 AMERICAN ENSTITUTE OF PHYSICS. REPRINTED WITH mu croeconds The use of this eloan t ao a itch tar the tranfer of

FER MISSION oer5, fro. On - ducti-e engrg, store is discussed. 9 Rats.
Prunury Kovrd: Hll Effect Suitch; Pulsed Mage tic Field; Iniws

Antinonide; Corkino Ds; lUG-told Increase In
Resistance; 5 Microsecond Rise time

COPYRTYI1T: 1977 AfERICAN INSTITUTE 0 PH'SICS. REPRINTED WITH
PERISSION
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ISREAOWN STUOIES; PARTICLE BEAMS. ELECTRON) ITCNRS. CLOSING; SWITCHES, CLOSING)
ItVace. " Electrical; Generation) (Gas Gags. Elericl1; Thyratronol

ARRANGEMENT FOR STUDYING FIELD EMISSION IN THE NANOSECOND AND FAST HIGH-VOLTAGE HIGH-CURRENT SWITCH: TNYRATRIN-SPARK GAP HYBRID
SUBiHANOSECOND RANGES R.B. Gibson

5.K. Eal. 0.0. Proskurvskii ant V.P. Rotshtaln Massachusetts Institute of Technology, Cambridge. MA
Academy of Sciences of the USSR. To.sk; USSR The Rnuic, If Scientific Instruments, Vol. SI, No. II, Pp 1449-1490
Instruments And Experimental Techniques. Vol. 22, No. 4. pp 1146-1151 (11/1711.

(08/1979. A high-voltega high-current switch using a hydrogen thyratron in
Trans. From: Pribory i Tekhnika Eksperimenta 4, 243-247 (July-August series with a two-elonant spark gOP i described. The hybrid switch

1979) triggers like a thyratron. turns off jibe a spark gao. and holds off
A eaperimental arrangement is described for studying field t"ice the potential of either element alone. 0 Rein.

emission in the pre-eaplosion mode with a puLse duration sf up 
t
o 0.7 Primary Keywords: Thyratron; Sell-trigger Spark Gao; Series

nsoc. The Fowar-Nurdheim characteristics are given along with Combonation; Thyratron Triggering; Spark Gap Recovery
oscillgzrams of the transition of field emission to the egplosion COPYRIGHT: 1979 AMRECAN INSTITUTE OF PHYSICS, REPRINTE WTTH
emission com. S Re s. PERMISSITI

Primary gyu.rds: Field Emission; High Current Density; Emitter
Melting; Vacuum Sreakdown; Peak Current vs Pulse
Width

COPYRIGHT: 1950 PLENUM PRESS, REPRINTED WITH PERMISSION 6518
IBOCARDOWN STUDIES)
(Vcuum., Electrical)

6496 INITIATION 0 ELECTRICAL BREAKDOWN IN VACUUM BY FIELD EMISSION
TBREAKDOWN STUDIES) I.4. SlIvo
Cas, Electrical) Soiet Physics-Technical Physics, Hol. 11, No. 2. pp 249-12S 1 S/1966).

BREAKDOWN MECHANISM OF A NARROW AIR GAP. II Tras. PFro,.: Zhurnal Iekhnicheskai Fiziki ON. 542-08 IFebroary 19kb)
0.1. Andree and 1.. Sokclov Approximata values Of currants are determined by analyzing the
Soviet Phy -T Physics Vol. II, No. 2. pp 1St-SON (08/I9A). nonaitions at the electrodes and within the interelectrode gaod
Trans. Fror, Zhurnal Tekhnichsshoi Fizihi $k, 049-052 (February GN6) leading t ovcous breakdo.n because of partial melting at the anode

The current. imogdance, and dissipated energy are measured for end at tne cathode and because of soave charge resulting from
diffusior glow formation whe the discharge gap is broken doun by itniatien of the aivde motirial vanors. The relative effectivenss
nanosaoond Pulsos. The onditions for formation of a nathode spat and of the auve procesnus an initators of breadgwn between flat

of a sgark channel in a discharge is air at oduNS Torr cm. are electrodes at various oltages and for various cathode
noestigated. 8 Refs. nnronti-utures are thon compared. It Res.

Primury Kewords: Air Breakdown; Current Measuremmnt; Energy Primary Kev;rds: Field Emission; Prebreakdvun Current; Anode Melting;
Dissipated; Glow Discharge; Nanosecond Pulse; Cothuda Molting; Cuthode Microstrocture; Theory
Cathode Spot: Spark Channel COPYRIC-T: 196 AMERIAS INSTITUTE U0 PHYSICS, REFPIRIED WITH

CIPYRIGHT: 1966 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH PERMISSION
PERMISSION

652B
NANOSECOND PULSERS FOR PI WAVE TUBES

6500 J. Stoner. N. Ronatnu and A, Niota
(PARTICLE BEAMS. ELECTRON) ECMM Fort Monnouth, NJ 17713
IGeseration) Interin root. no 2. Feb-May 79 No. HAC-FR-79-14-35, IP (02/1930).

ELECTRON ACCELERATION IN A TWO-CONDUCTOR STRUCTURE Acailcuility AD-AOl 9 0/5
E.G. Bessono and A.N. Ser NTIS
P.N. Lebedev Physics Institute. Academy of Sciences of the USSR, Th ANG avalanche transistor ham beec selected as the switching
Moscow. USSR elmovrt for the yanosacond oulsors. Still open for consideration is a

Soviet Technical Physics Letters. Vol. N. No. N. pp 1R8-189 IN/LN7R), high 0oge 1400) VF10 FET that Will be available shortly for
Trans. From: Pis'ma Zhurnal Tkhnioheskai Fiziki N. A7-N71 1Apr11 2k. evaluatio, of that device operating in eoalacche mode.

1978) Primary Keywords: Pulse Generators; Electronic Switches; Metal BOide
Picosecond beaoo can be produced by shock accleration-a method in Seconductors; Field Effect Transistors; Switching

Which the particles are accelerated in reflection from a moving Ciruits; Bipolar Transistors; Millimeter Wanes;
potential barrier. There are several ayc o produce a moving 

Ju cton Transistors: ooE r Supplies: Av elnche

Potential barrier. Fermi draw attention to one possible shok 
Effot(lectronis); Electro1- Tubes: Electric Wire

ac eleration mechanism is sace. e ho~er suggested o collctie shock Secondry K eyords: A aLanche Transistors; STI pO liA; NISGODA

ecoeleration method. This method is now usually associated with the

acceleration of pagitive ions in the potential well of an electron

ring which is accelerated as it collides with a 'heanie electron

ring that moves witliarelativistic velocity. With the shock AT?
ancelerution method, a heavy electron ring can also be used to (PARTICLE BEAMS. ELECTRON)
accelerate a beam of negative ions. It is already possible to produce Gereretin)
an eloctron ring which is capable of reflnctica elect-os and PULSED DESORPTIEN SLOT CATHODE
negati1e ions which are at rest with an energy increment ft. Oanil'tser and V.1. Prahin
appronimetoly o0 Mel/n. A oroposad aceleratlig structure reflects Tootrurents And Experiiental Techniques. Vol. 

2
2 Ho. 4. pp NB-22

particles from a nouing elmot-omagnetic wave with a longitudinel n. :c1979o.

electric f~eld Omcno-nt, In the present lettrr e recort 00 trays. Fro- Plbory i Tekhnike Ekoperimesta N. 1k-ON IJuly-August
eperinentol ntudy of electron accelQration in - structure of this 1979)

kind. 9 Refs. This paper describes a pulsed desorptlon slot cathode consisting

Primary Keywords: Picosecond E-beam Generation; Shock Acceleration; of en assembly proiesting bone a metal surface and comprising

Electron Ring dieleotric wells, the sides of which are directed along the applied
COPYRIGHT: 1978 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH electric field while the ends lie parallel with the plane of the

PERMISSION anode. A cathode wth en area of epprovimetely I sarcs, subjected to

o 000 voltge of AS AV with d 5rtion OS vsec can provide a current

of PRC SE Th authors estimate the emission capacity of such a

-i0I cathde. The stabtility of operation of the cathode is shown by
(BREAKOIGIN STUDIES; PARTICLE BEAMS. ION) enooriment to be high ot a current density of Oil A/soo.m B Reps.

(Vacuum. Electrical; Generation) 
K o g Oo..t n I cathode is Geneb o

EMISSION PROPERTIES OF THE PLASMa OF VACUUM SPARES I. ION BEAMS D'ry Ranwords: Pulod! Dr ..ptin Slot C bea Gain ation;

t16 CGoPH7180P lectric Structure; Mea ;ustae. dsreIeN1. Sulae and VA. Plyutto COPYRIEHT: 1980 FLEHUM PRESS, REPRINTED WITH PERMISSION
Soviet Physics-leobnicel Physics, V.I. %D, No. 7, pp 11-1013

(01/19661.
Trans. Prom: Zhurcel Tekhoiohmsboi Figiki OS. t29-1307 (July 1965) 6505

The emissivo pnnpartien nN Nha olesne of vacuum sorks is AaTPaTrkF 0MS, ELECTRON)
P -o d n u h o vy - u i e n t b e a s f / u p 0/ a n d / s p / uth a Sa r $ . ra t onn

source wes stolied With large etio'.g surfaca (S to 7 ss.cl SPLP-ACCAIERATITN OF a CHOPPED ELECTRON BEAM IN A FERRITE-FILLED
-o:-rrrnii daroties of 0 lv ]5 f/sn.om. and totol ion ttrron onf WVEOUIDE

SI to ITO A is a lb-A non ouse ore achieved. The ion currant To the N -asuonv and A.M. Shenderovich

Faa yider that% o the total auret topnsto o" r f hsU -e~nF c r o t c PCp to hsicotechnical nstitute, Acedesy of Sciesces of the Ukrainian 55R.
beam by senondory elactrons hos been observed. Mass-pectrgsccpic Khir'kiv, UR
innestigaions show that the P/nUc c/and D/cup ./ ions amount ttOt S"ciet Fhysics-Teohnical Physics. Vol. 21. An. 9. pp 1U90-1090

of the itu"
0 

beam nurront on the average. 29 RefS. h 09/I 72..

Primary Ko.uurds Ion Peam Canaratioc; NVacui Brektdown; I00 A Io Irons Fron: Zhurnal Tekhnicheskoi Fiziki 46, I873-1&7g (Sqptember
Seam. vyd-ovon Inn Been; Oeuteriumn Ion Beam 19761

COP NI:,cT 19"k AM RNICAN INSTI'UTF OF PHYSICS. REPRINTED WITH The shock e votat on of the precession of the m anet c moment of a

PFRMISITN ferrite by the trailing edge of an intense electron beam that moves

along the axis of a waveguide filled with farrite rings, -9natized
to saturation. ~s analcoed Solution of Macwell's esuatos end the

ASIN Lanauc-Li fehita e -uotion for the reregnetiaation of the ferrite
NENGY STORAGE. CHEMICAL; PULSE GENERATORSI yields n electric field hich ccelerates the particles t the

IFloc Compression Generators; Flu Compression) trailino edge of the teem. Aoielly magnetized and ezimuthelly
EcPERIMENTS WITh AN EXrLOSIVE-MAGNETIC GENERATOR IN LABORATLRY -ne -d .- ov'rrit a . considered. 0 Refn.

CONDITIONS Frim .V KOsvurds [-bom Generation; Sol-ecceleretion; Perrte Rineg;

E. Bichenko., A4. Voltenko. A F 0mhk. AkA. Deriba., B.1. Saturoted Megnetizetion; Renagn itiion; A-field
Kuliko. TuE Nesterikhin env 0 P. Suolsa Saoetion

tociet Phcsi-l-oka t,. No). IT. Nv 12. pp 125t-1257 (06/19691. COI"RIGHT 176 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH

Trans. From" Deado Aka1mi Heui SOON ISO. 1281,1291 PERISSION

INo eer-December 196)
Explosiv e-magnetic gene-ators area gery promising moans of

conducti 9 
egperimental nri,. par'icularly in the fleld of h,,h

temgeratune Plasmas and short-do-etion iron-free accelerators with
sega-gauss fields. The main edvantages of osing eaplosines in
oo.erfu; curant sources. as compared, fr ono-rle.*u t banks of

caacitors, are fou.d in the large ootput of eltricAl power end the
great .nes, The investigations of laroe eolosiuI-ao 

o n

gl~lr~t 0 l-a baen coducted on outdoor proirr grounds. because of
tie S -ock cave a-d the evPloson produt fromocts orcp uead during
the tonI The distictvr feaune c

0 
tho orent cope' sthe cor .t

of anoarimon Is w Oh endonenua-hetict aenenetors voitor lvbroinn
nonditions. which enionos the oss~hl

t
iles o

€ 

thai, Use. S cif,
Primary Renaorfs: Plan Compression Gnneaetnr; Lobo-atony Tostisa: (4

MA Cu--rnt Pi'e ufg/raton

CO-YRIC4T 1909 ATERICAN It;1i'iUTE OF PhYSICS. ocrRWiTc:: wITh
EVMItSIN

/3



S52
65A2 1PAPTICLE SEAMS, ELECTRON; ENERGY STORAGE. INDUCTIVE)
(SWITCHES. OPENING)n

aGsCsd-fieldA MJLTIELECTRIGE ELECTRON-OPTIC SYSTEM WITH AN INDUCTIVE STORAGE DEVICE
THE GAPITRCN-A HIGH POWER CROSSED-PIELD SWITCH TUBE FOR HVDC FOR A HIIV-CURRENT ACCELERATOR

INTERRUPTION A.A. Koaloc A.E. Masloc. 0.1. PrAhove end IN. SliVov
H.ughe Reeac L , Malb Prakhova, And I.N. Sltvkov Scientific-Research Institute Of
IEEE ra ci sOn iasco Sine A P Octicophysical Measurements, Moscow. USSR

/1974). Trs on eInstruments And Euperimectal Techniques, Vol. 18, No. 3. pp 68567
(3/lN7f). (0A6119 1.

A high power crossed-fild discharge device has been developed for Trans. From: Pribory i Tekhnia Eksoerimenta 3. 25-27 IMay-Jona 1975)
050 as a high voltage direot currenA interrupter. This device The circuit of an acmelerator with an inductive emergy-storage
operates aS low pressure 10.05 Torrl. conducting current at a fioed device and a multielectrode electron-optic system is described. The
voltage (acprovioately 100 Al only in She presence of a week magnetic results of studying the characteristics of ouch a system with model.
f~eld aap~ooimately 100 01 which is substantially pernerdicular to are prevented. The pvssiblity of creating an electro-optic system
the elentnic field between the electrodes. When the mognetic field in having the prvoertien required for an accelerator is demonstrated. 2
removed, ionization ceasesand current interruption results. Physical Vein.
ohenveia occuringin this device have been investigated, including Primary Keywcrdn E-been Generation; Inductive Energy Store;
tSie glow-to-arc transition, gas cleemup, and high voltage breohdown. Electronptiv System; Design Cn ..iderations;
ased n vtie resuIts of these invest ti..ons. switch tubes have been Performance Test
develoed rd successfully tented at the 2 kA 10 At level., with COPYRIGHT: 1975 PLEV'JM PRESS, REPRIHYKO WITH PERMISSION
recovery rates in ecess of 2 kV/m.icroseconds. The availability of
such dv.cen will make pnsnible many acplicoions including HVDC
virnuit breakers, At curret limiters, and oractical inductive energy
storae. 30 Refs. 6562

Primery rKy..rds Crossod-field Switch; Gamitron; Opening Switch; (SWITCHES CLOSING)
Roternal Magnetic Field; Field Reogal Opening; (Liquid Metal)
Glow-tv-arc Transition; Gas Cleanup; 2 PULSE MODULATOR EHNAVIOR OP THE LIQUID METAL PLASMA VALVE (LMPV)
kV/microsecond Opening Rate A. Wright Jr (I and J.R. Sapens 12)

COPYRIGHT: 1974 IEEE, REPRINTED WITH PERMISSION (1) ECOM, fort Mommouth. NJ 07703
Ill Hughes Research Lebs. Malibu, CA A0265
1978 IEEE Thirtecnth Modulator Symposium. pp 83-87 (06/17l).

6543 The LMPV is a mercury-cathode, triggered, closing switch which
IPARTICLE BEAMS, ELECTRON) emplOys a small aree mercury pool and a cooled (-00 .. C.)
Generation) condensing surfece to maintain the conditions for eacum erc

TiE GROWTH RATE OF THE POWER IN A PULSED HIGH-CURRENT BEAM OF operation These conditions result in high-voltace capebility. feet
ACCELERATED ELECTRONS revovery and high vvrrent operation with negligible cathode wear.

Ik. S onk Therefore. the LMPV was considered to have potentl as a highAll-Anion Institute. Moscow. USSR average power closing switch for modulator amPlivations. An LMPVin"t- ertn And Eeperimental Techniques, Vl. 18, Ho. 2. pp 352-35t closing switch ILMPACS) was built *t Hughes Research Laboratories andO'' 5) evaluated at EVAICOM at voltages up to 150 At. currents up to A
Trans. From: Pribory i Tekhnika Eksperimenta 2, 20-29 (Merch-April neak and 7.5 A everage, pulse lengths up to S0 microsecond, and

1975) repetition rates up to 250 Hz. The device failed as e result of
IV is shon that the growth rate of the power of a bean of eccessive anode dissipetics caused by a long enode fall time on the

electrons opteined in pulsed high-current accelerators is lImited by order of S nicrosevond Subsevuent experimentetio has indicated that
the wove impedance of the circuit sections end primarily by the wave the fall time is reduced at increased mercury vapor pressures.
imeedance of the diode. The indicated limitation may be overcome by hoonyr. enperiments are reguired to define the relation between the
neons of a stepuise increase in voltage. A method for affecting such fall time and voltege hold-off cepebility. 3 Sefs.
an increase is proposed. A Refe. Primary Keywvords; Closing Switch: Vacuum Gap; High Voltage; Fast

Pr"'n-v Kevaords: E-beam Generation; Power Rise; Circuit Impedance; Recovery; Rep-rated
Diode Impedance; Voltage Pulse Shaping COPYRIGHT: 1978 IEEE, REPRINTED WITH PERMISSION

COPYRIGHT: 1q75 PLENAM PRESS. REPRINTED WITH PERMISSION

CPT 
CONSTANT CURRENT CHARGING CIRCOUITS FOR HIGH ENERGY MODULATORS6546 

J.L. C:,rterf
IPOWER CONDITIONING) Depertent of the Army, Washington, DC
ESaturable Reenters) Patent No. PAT-APPL-7S9 6ot Rp (06/1978).
THE USE OF FERRITES FOR THE GENERATION OF POWERFUL HIGH-VOLTAGE PULSES Aveilability: AD-DO), 499/MIT

OF NANOSECOND OURATION TII

SI. Vanywbon. M.P. Andrenn VA Serebryabon Abene 1
h~I means is described for achieving square wave cherging of pulseStete Opticel Institute. USSR forming networks in line type plsers which include parallel pulseInstruvents And Roperimental Teohniqoes. No. 3. pp 502-$05 t06/IM6). forming networks with charging inductors conected between the PFNs,

Trans. Pros: Pnibory i T kkhniba Eksperimente 3. 89-92 (May-June IV96) The mn uive value of the distributed indwctence of the chargi.g
When a conductor loaded with ferrite toroids is connected into the indocto is chosen so that when combined with the total capacitance

circuit of a high-current spark discharge it is observed that of the PPFs. the charging network pulsewidth equals the interpulsehigh-voltage nanosecond impoulses erise cross the loaded segment with period. (authorl
powere of the order of lE6 . Data are presented concerning the Primary Keyuords: Patents; Circuits; Pulse :Modulation; Pulse
influence of the discharge parameters on the amplitude, duration end Generators; Square Woven; Inductors; Capacitors;
repetition frequency of these impulses. N Refs. High Energy

Primary Keywords: Pulse Sharpening; Ferrite Loaded Transeission Line; Secondary Keywords: PAT-CL-328-65: NTISGPA
Switch Paremeters; Effect On Pulse Shape Distribution Restriction: AVAILABILITY: THIS GOVERNMENT-OWNED

COPYRIGHT: 1952 IEEE. REPRINTED WITH PERMISSION IHVENTION AVAILABLE FOR U.S. LICENSING AND,
POSSISLY. FOR FOREIGN LICENSING. COPY OF
PATENT ASAILABLE COMM ISSIONER OF PATENTS,

tS5A& WASH ING TON., DC 20 1 S OlO5.IPARTICLE BEAMS, ELECTRON)
Ilenerutlonl

TRANSFORMER TYPE ACCELERATORS FOR INTENSE ELECTRON BEAMS
e. Abramyon
lnntftute Of Nuclear Physics, Academy of Sciences of the USSR, 6582

Novosibirsk, USSR (B EAKDOWN STUDIES; DIAGHOSTICS AND INSTRUMENTATION)
IEEE Transactions On Nuclear Science, Vol. NS-18, No. 0. pp 447-A55 Ga,. Flectricol: - scel;.eovs)

(i6/I 971). SPELIROGRAPvIC ERRORS IN PULSED DISCHARGES
The principles and designs of transformer acelerators ITA) W.H. Wright Jr.

generating intense beams o* chorged particles oper energy ranges ECO, Fort Monmouth, NJ 07703
0.5-S MaA ere describmd. Pulse electron ac.elerators with puse The Review Of S,,e~tific Instrument.. tcl. Al. No. 2. pm 2A5-2A9
lengths of IT-S So IE see are investigated (some of them hove a t02/19700.
remetition rate of several hundreds pps) vs well as one-chase and The method od elentronicelly processing the detector signal can be
three-phase SI-cps transformers. The most model, cower efficienvy is cci fy01 hen nubin soevtrogreph:c measurement, on a poised
in the rarge of AC-MIT, the averaged beam power cones up to or disoharge. The output of the commonly used synchronous detector is
e.o.eds 0 kW and is in excess of 150 k for one of the last yodels. decendant on both signal amplitude and signal polse shape, end, when
The design of a 5 Met ningle-puLse TA with peak current of 30 be at thn shove of the radiated light owlse ve en with wavelength, serious
nulne length of t0 nsec and of 1.2 Mop proton Ta wth ecerage been errors can be introduced. Tao diserate spectrograms ore shownr that
Power of ID kW are described. The feotures of main components of high were token from the sme lieht scarce. differing only in cignal
voltage transformers and of intense vurrect acceleration tubes are processing, end tir reasvrs fyr the discrepoccims are enloined. Whendisnossed. OR Refi toting spectra grams of cubed light sournes where afterglow effects

Primary Kepuords: Trensformen Accelerator; High Efficiency; 5 Met Beem nov rende It macu able cue sham, it is recommended th a the
Erery; f30 KA Current; Design Considerations nyncircnoas detevtor vet be aced; if the resultant spectrogram is to

COPYRIGHT: 1q71 IEE. REPRINTRD WITH PERMISSION Ye pcer as wovelevoth. then sore forn at signal sampling should be
used Instead A measorement technique sing c semolina oscilloscope
fr s oal process ing s described. A curve is included that predicts
the menune of error introduved when unI the synchronous detector

6549 to crovenne revtungular pulse-eooonential escep signal. The error
POnER CONDITIONING) . u e ot es studying a mechanically chopped(POWe CONDITIONING) cvntnuoas jiOt SOurce since the pulse shoe then demends only on
(Pulse Transformers) t hi- -hi~c an -s -ceint Ah Re.1USING A CABLE FALSE TRANSFORMER IN THE POWER SYSTEM OF A GAS LASER _tn 6 ovvnc d Ps Prvokduwt Sr t hi
A.0. Nasibov, At. eey, A., Rasin nd G.P PernSi d rs ett1; ffectofph Diagostic;Avcro ~ M 1 i dG. t h.tcor Effect Of Wayshp
Physics Institute, Academy of Sciences of the USSR. Moscow, USSR Ooct I9'T AitRVCAN I lE OF PHYSICS. REPRINTID WITH
Instruments And Eperimental Technigui NO , 3 pp S (G/1NAT). r97,AM!
Trans. From: Pribory i Tekhoika Eker .eta %. 232"233 (July-August

1 67)

Pulsed gas lasr have recentl gaineA wide use and are being
intensinelp studied. Certain characteristiCS, for ecample, the
pgsibilitp of generetion in the wdest spectral interval from
ultreniolet to far infr.red .nte them oerv nromis~n for a number of
practical problems. Up to the present time, generation :n the
ultraviolet region hen been obtained only with gas losers in the
polsed mode. The power attined ith eenaretors of this type reach.,
200 hi. The dscharge or a tcnacitor thrpugh a spar gap or
thyratron is usually used to ecite Pulo1d gas laers. Since the
orkir volteges reach SI kV, and in one naves higher voltage in
desired, serious par difficult as arise. A cower maply for
oulsed gas laser that alews Ohs required ner1 cterstics to be
obtained by cem..ratocely simple means is descrlbed below. S Rets

Primary Kevuords: Cyaciel Cable Pulse Tronsterne.; High Power. La
PUlse Dmstn-t~nn; digh Ef¢*cency

Smconde-y neywords: Gas Loner Punping
COPYRI.HT 1967 PLEN.. PRESS, REiRINTED W!TH PERMISSION/,/

6 i , . . .. ... . . . . . . . . . - - . . . . ..



(SIITCHES, CLOSING; SWITCHES, CLOSING; ENERGY STORAGE) IPARTICLE SEAMS)
(Gs Gaps, Self; Go- Gaps, Syse; System '* Irtcln (Gneraton)

THE HOURGLASS- ENERGY DI VERTER FORMATION OF INTENSE CHARGED PARTICLE BEAMS IN A CURRENT-CARRYING PLASMA

S. dcoea nd A.J. OB~ff. 
K V.V. ~d.'

ENOM"ort "onaouth*J 07703 ukhumi Institute, Sukhu i, USSR
IEE Tans,.ti . n Electra. Devices, Vol. ED-s4t on. pp e3i8 JETPLetterst Vlc 15, No. 11, pf in59e-462 6 m a2).
(03/1967). Iran. hFrom ZhETFF Ps':, V Radaktslyu Ili 641-61101 Jne 19721

A new desg ,o a, erises *ek-g*p array for energyediverter Th .pae rPart. an Investijgao o intensme che d-peirticle

msg hsben aeeoo The eactria " l t I Is r bes ... ccu.rring in h..rr..nt-carrying p1sm 11 result of formation

differs fr., P-eiousiy reported energy divertar des.n in twoo a'rak n h th etir penIa differe.c, I

respect-. First, the capacitor, from 0,ach *:ctro~d t ground are ionenraed t raPn' electric field inside a Plasma accelerates the

ncharged particles and the entire discharge current is carried by the
are net all equal. By varying the interaectrode capacitances of each bAs of electrons end ions. The Iiiting accelerated-partle
gap in accordance with predetermined reouirements, it was possible to currant J'ouo is determined by the plasma concentration and can reach
study sevnral triggering modes. In particular, t tri gg9ring modes loIgo celoas. 10 Rafs.
ura investigated; a 'constant ovarvoltage' mode and an 'increasing Priary Kevords: Particle Seam Generation; Plasma Dynamics; Potential
ocarooltage' coca. 7 Rats. Ureat; Turbulent Plasma Layer; A-bean; Ion Beam

Primary Keyuordn: Sparb Can Array; Series Operation; Nnn-constant COPYRIGHT: 1972 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
InteeLectrode Cepacitunce; Several 7rigoering Modes PFRMlSSICN

C2PYRIGNT: 1967 IEEE. REPIHTED WITH PERMISSION

AtT8

(PARTICLE BEAMS, ELECTRON)

6584 0-roton)
IDIAGHOSTICS AND INSTRUMENTATION) HIGH-CURRENT PULSED ELECTRON ACCELERATOR
(Current) l.A. Abranyas and S.B toss arson

RECTANGULAR SEAM FARADAY CUP toviet Atomic Energy. Vol. 23, No. 1. pp 709-711 I07/19L71.

J. Shannon Trans. Fro.: Aton-aya Erergi. a 2. .1 4-45 IJuly INA7I

Maxwell Labs Inc. Saon Diego. CA 9212! Tho occelaracion of electron beams with istansities of hundreds of

1476 IEEE Pulsed Power Conference Proceedings, Paper IE-S (11/1976). anoerus of arorgian of saera! MaV with pulsas lasting IA-N - IN-S
A Paradey Cup was developed for calibrating current sensors in non nun be carried out very effectively with apparatuses in wich a

generators producing rectangular electron teams. The current is Tasla transfornor is used as the hih-noltege source. 0 REi.

macshred with 24 re-entruct cavities of known area arranged to Prinary Keywords. Electron Accolorotor; 1E-9 ;.IE-5 Sac Pulse Length;
average the beam current. Design criteria era discussed, including Trlo Trans far; Hiars; Nigh Aver-ge
the error due to spatial car.ations of the bean, the high frequency Sca Powers; High Efficiencies; Seneral Hundred Amp
response, and late time effects due En resistice losses in the walls Dean Current
of the caity. A critria for .ptisiing She 1e frequency response CGPYRIIHI: 1967 PLEPUM PRESS. REPRINTED WITH PERMISSION
of the cavity using the finite time constant of the passice
integrator is gicon. U Rats.

Primary Koyords: Foraday Cup; E-beam; Current Sensor; Design 6599
Considerations (PULSE GENERATORS; POWER CONDITIONING)

COPYRIGHT: 1976 IEEE, REPRINTED WITH PERMISSION (Systems; Saturable Reactors)
HIGH-VOLTASE GENERATORS OF NANOSECOND PULSES

MYc. OeL'tsl., A.O. Panfilov. V.S. Panasyuk. S.S. Sobolmo and LI.
65SS Yudin
(ENERGY CONVERSION, ELECTRICAL) Institute Of Nuclear Physics, Academy of Sciences of the USSR.
(Power Suonlies) Nonosibirsb. USSR

INTERIM REPORT ON DEVELOPMENT OF HIGH POWER, SHORT DUTY Instrune.ts And Experimental Techni ues. No. 3. pp A13A15 (RA/OH6b).
TRANSFORMER/RECTIFIER UNITS Trans. From: Pr'bory i Tebhnika Eksperimenta , 101-17 (May-June INNA

R.I. Ec~al Jr. and E.L. Haunesser Pulse generators ea- described providing voltage pulse of a
Thermal Technology Lob. Inn.. Buffalo. NY duration from S to 30 neo, 1 to S nsec rise times, and amplitodes up
1176 IEEE Pulsed Power Conference Proceedings. Paper E-2 (11/1976). to SI k. The stability of delay between the trigger and output Pule

Ths report dencribos the development of transforeer/rectifier is of the order of 1 nec. Hydrogen thyrtrone are used as switching
(IT/R units capabLe of delivring high power for relatinely short eanonte. The leading edge of the pulse is shaped by a nonlinear
peRods of time. The primarn objectine of the program was to develop territo line, and its termination by a short-circuited cable section.

lightweight end compact T/R-units to minimize the size and weight of 7 Poft.
the final syste consistent with other specified requirements. t Primary Keywords: Pulse Generators; S-3 nsec Voltage Pulse Duration;
specific weght of 0.25-0.3 lbs/ka, was achieced for the final A MW Hydrogen Thvratron; Dl kh Amplitude; Nonlinear
T/R-system, including all associated ecternal ooli.ng apporotus. The FerrIt: Line; Pulse Shaping Circuit; -S nsen Rise
results of paranietrin optisizetion end engineering design studies Tinos
loading to the selection end fine; deqeoinant of tao (2) forced oil COPYRIGHT: 1966 PLENUM PRESS. REPRINTED WITH PERMISSION
cooled U 1W T/Nunits are presented. Included in the resultn is a
discussion of the advantages end disadvantages of different cooling
techniques including naporizetioc. adiabatic, and forced liquid tll
cooling and a detailed thermal analysis of the final T/R-s.stsi CPG4T. CSGTSISNG)
design. The deelonint and use of computer aidpd transformer design (Pulse Traonsforors)
octimization procedures is also discussed. 0 Nefs. Hl PULSED 0-RAY MACHINES. TYPE IRA-I AND TYPE IRA-ID

Primary Reyords: Prwer Supply. BarsR Mode; High Power; Light Waight HI. omuya and E.t. PAlts
COPYRIGHT: 1976 IEEE, REPRINTED WITH PERMISSION Special Constructor Dnpt. Of X-ray Apparatuslhe Soaiot Journal Of Non-destructive Testing, No. 5, pp 420-424

I0/167).

DS87 Trans. From: Oofaktokopiya S. 91-96 (September-October 1967)
IOREAKDOWN STUDIESI Pulsed c-ray mochines heving a transformer source for high voltage
(Liquid, Electricel) are described. It is denonstroted that the weight end siae of 0-ray

BROADENING OF A HIGH-INTENSOTY SPARK CHARNEL IN A LIQUID ichises ea significantLy rduced when a pulse transformer is used
HS .Ronal"oo end Tu. Sknertsoc instouu of a confesr bank to Obtain the high noltage pulses. This
Somiet Physics Doklady. Vaol. N. No. N. pp 1315-(1A (06/1NAqI. permits the apparatus to be used both fcr studies of rapidly
Trans. From: Doklady Akademii Nauk SSSU 129. 127312716 proceo.din processes and fur defectoscopy under fild conditions. 6

INoember-December 191) ROfs.
In the p h nthe Primary Kenwords: P,!ise Transformer; Pulse Generator; Weight And Size

initial stages of the broadening of a snark chunnel in a liquid (the Rducd; Rapidly Proceeding Process Studies;
first period of current flow) are described. A discharge originatac fontoscooy; Pulse Radiography; Short, Hgh
in w ater along the axis of a cylincricol tranarant nontainar Iris+ty Pulsos
(chamber) with a diem.eer of 40-70 in, a heigti of 5 mn. betwees COPYRIGT" 1967 FLENUM PRESS, REPRINTED WITH PERMISSIOH
brass needle-shaped electrodes placed at an istrvol of 12-15 m. A
current 10cc with a capacitance of 2.7-260 micro~orod and a potentiol
U'suu 0/ 20-h0 kV. was discharged through a circuit uth an 660s
inductance L - ?E-6 henries. The lo0 was cloosed " th the burning (E ECTROMAGNETIC FIELD GENERATION)
away of air or dntonation-typa dischargors, which received a ( 

t
ag-oi.)

synchroniaed pulse from a hotoracorder. S RIfe. Phi 1 KTNETIC FIELD OF MASSIVE SOLENOID WITH MOVING CONDUCTING SHELL
Primary (eruords: Water Breadown; Ininal Currart; Voltage v ibheiLoc and 0.1. Pisnennyi

Measuen Cr MA surement; Photngraphic Pr Engineering. Vol. IA. No. 5 B pp AS-A0 II0/1975).
Masuro-ort; 12 hA Current; Tharnal Consideretios lians. Fron: lovest.ye Akademii Nauk SSSR. Energetika i Transport 16.

COPYRIGHT 1160 AMERICAN INSTIlUTE OP PHYSICS, REPRINTED WIlH 73-7 (1978)
PEMISSION To authors study the eocension or nomPressiOn of a conducting

shel in a solenoid with a conducting core or die. The fieLd
distribution is calculated USrg a 1-dimensional formulation. 12

6S90 Ref,-
"INSULNTIOc. MATERIAL) Fiime Keywords: Pulsed Magnetic Field; Massine Solenoid; Conducting

(Lisjid( Die; Shell Displacement; Inoarient Pield Strength;

DIELECTRIC STRENGTH OF PAPER-OIL INSULATION ACTED ON BY DC VOLTAGE negroffferential Equations; Theory

V.I. Ntkvtech. NIE. Lohan im end VN. Pononarento COPYRIGHT: 197 ALLERTON PRESS
Sviet Elentrinal Engineering, pol- tN. Na. 4. p 47-52 (Tt/1t7R(.
Trans. From: ElebtrotekhnAa RN, 28-02 1iNUT

The authors study the nesisticity and daelc-ric strength of AHY7
-Il-inoregmated plapr sheet and tape insulation in this neper Field (:ILECTROMAGNETIC FIELD CENRATION; PULSE GENERATORS)
strecotr. toncereture. and m a~stare con.iit we-c all carmed in a (My';ipiic F"uc Concression)
nortrvlled a-parint to daiornine tcir Ie-t c- the 1iroerties 5 50. l cUAPuCTLRIST(I FEAIURES OP DIFFUSION OF A MAGNETIC FIELD INTO A
the nsuiy.toc in saesiicii t Refs. MOVINO CONDUCTOR

primyrn Aciwords- Dih|-rreono (Cf Parer lnsololiin. Resistinity p 1 gihenhoc

Peasurome'i. l1eectri> Sirength Measurement; C .iiuiiial Of rllad Mechanins And Technical Physics. Pal. S. N. I, pp
Field: fied Streoth Vurletiov; Moisture Varioticn 90-91 (02tl96i.
Temperature Vatiatios rows. Fom: Zhirnal PrInledcoi Mekhanihi i Tebhnicheskoi Pizibi B.

COPYRIGHT 1978 AtLERICN PFpt1S, INC. 152-153 1197,
The study of the diffusion of a magnetic field Into a coving

conductor is of interest in connection .ith the production of
high-strength negnetic fields by rapid compression of conducting
shells. it in shru that chn a magnetic fieid in a plane slit is
noncressed at nonstent selocity, the ontir. flu enters the
conductor, in the presn At ppor wo formulate a enera result

vso rn~su ti~e cosnsreti cf the sun current in the ca ity end
cvndur tor for arsitrary moTion of the latter. We aso consider a
special cnsn nf conductor notion when the f!lc in the cavity remains

rtost .-rpt t"e finite conductivity of the material bounding the

- ,,(' i .i oietit Fioiii; Oiffunion Into A Conductor; P.1c
Cv.onsosr.. t Velocity Conductor MOoement

'7 C1,PYRIGH lqI PLEtUM PRESS. REPRTTED WITH P tMISSION



(PARTICLE REAMS, ELECTRON) (PULSE GENERATORS)
(Generation) (Pulse Forming Lines)

SPARK SOURCE IN A HIGH-CURRENT ELECTRON INJECTOR A SUPPLY GENERATOR FOR A STREAMER CHANtER WITH A LARGE INTERELECTRODE
K.V. Suledz, A.U. Plyutto end D.E. Iromshili GAP
Institute If Physics And Technology. Academy Of Sciences., Geer. SSR, G.A. Vnrobe. M.S. Rudenko, VI. Tsvetb v and NMI. Kozlov
Sikhusi. USSR Tonk Polytechnic Institute, t. USSR

Instruments And Experimsntal Techniques, No. 3, p 509-510 (06/1965). Instruments And Ecperimental Techniques, No. 1. pp a65-68 (02/1967).
Trans. Pros: Pribory i Tekhnika Eksperienta I. t6-47 (May-June 1965) Trans. Fromi Pribory I Tethnika Ekperisenta 1, 6R-71

The present article provides some of the results obtained in (January-February 1967)
testing a spark source in an electron injector capable of producing a Sperk chambers that operate in the streamer (track) soda permit
focused pulse electron been with a current of 10 A for traoping the isotropy of the recording of particle tracks to be increased
voltage pulses with a duration of SE-A sec and an amplitude of up to considerably. The development of electron avalanches and streamers in
IEt V. S Ref. neon is defined in times of IE- to 1E-N sac at field strengths of

Primary Keywords: Spark Source; High-current Electron Injector; 7-I5 kV/cm. Whon the chamber gap d01-20 cm. a pulse with an
Pocused Electron Bem; IE6 V Amplitude; 10 A Current amplitude on the order of hundreds of AS. a controllable duration on
Field Emission Diode the order of tens of sec. and a duration stability of not worse than

COPYRIGHT: 196S PLENUM PRE$S. REPRINTED WITH PERMISSION E-N sac is rouired. The proposed generator for chamber supPly was
devolopd on the basis of the gonerator proposed preiously., which
prodced oulsOs wth en amplitude o SOS iV and higher and a rise

AkIN time a 1-2E-9 moo. In order to limit the pulse duration with
(DIAGNOSTICS AND INSTRUMENTATION) ecceptable accurac y, the main attention wan given to the development
(Systems) of spark gaps and methods of connecting them. 3 Re~s.

SPECIAL MEANS FOR MEASUREMENT OF THE ELECTRICAL PARAMETERS OF Primary Keywords: Pulse Generator; Streamer Chamber; 500 bY Amplitude
ELECTROP"YSICAL INSTALLATIONS Puisus; 1-2E-9 son Rise Time

N.P. Vasil'e, V.P. Gerasimon. O.A. Gassy. V.P. Zhibura, V.G. Kunstman. COPYRIGHT: 1967 PLE<F PES REPSINTED WITH PEEMISSISH
I.5. M-o n. S.5. REpin and V.A. Skonerco

Power EnsinIering. Vol. 16 No. 3. pp 57-60 (l/197t).
Trans Fr-s Izestlya Akademii Nauk SSSR. Energt.a I Transnort 16, 66I9

AS-AS (197) (SWITCHES. CLOSING)
Pulsed current and voltage measurements are cital to any (C-n C.s. Electrical)

instuliotion that utilizes pulsed power. The authors describe design A TRIGUTRTH FOR LARGE CURRENTS IN HIGH-VOLTAGE APPARATUS
principl for equipsent to measure vo9togen in the range of SC kV S SA. Srurnnn L.A. ftihinonko end A.M. Shendrovich
Mt and currents of oner 1 MA. Date transmission in a Pulsed power Physicotunhnical Institute. Academy of Sciences of the Ukrainian SSR,
env'rrnnet is also considored., 0 if. Kha'k. USSR

Prinury Koiwerds: Electrical Diagnostics; Electrophysical Inst cmprts And Eceerimontal Tenhniques. No. 3. pp $01-56 IIA/19A1).
Installations: Pulse Signals; High Accuracy; Ultra Trans. From: Pribory i Telhnlka Ebsoerimenta 3. 89-93 (May-June i9AI)
NHgh Voltage Reduction; Measurement Converters. A trge.tron is desuribed which can handle currents up to 2.5 kA at
Direct-current Transformers. Data Transmission voltages fr.I 20 to 62 li, for a pulse duration of 2.7 microseconds

COPYRIGHT: 1978 ALLERTON PRESS, INC. -nd a repetition frevuoncy of SI cycles. 7 Rofs.
Primary ceyords Tricatron Spork Gap. 2.5 kA Current Capacity; A0 My

Operating Voltage; Rep-rated; Life Test
COPYRIGHT: 1961 PLEHM PRESS, REPRINTED WITH PERMISSION

(SWITCHES, CLOSING)
(Gas Gays. Electrical)

STUDY OF OPERATION OF CONTROLLED SPARK GAPS IN AIR 662 G
P.I. Shkuropat (PULSE GENERATORS; PULSE IENERATORS)
Soviet Physics-Technical Physics. Vol. 5. No. 8. pp 95-92 (02/1961). (Morn; Pulse ForPing lines)
Trans. Free: Zhurnal Tekhn.Icheski Fiziki 10. N5t-963 (August l GA rbso and .S.. NudnO P

A study was made of the relation between the breakdown time lmg of 7.%. otVot.nic Ins t t . kn , USSR
controlled spark gaps in air at atoospheric pressure and various tms t An istae Te is . R
trigger conditions. On the basis of the e.parimental data obtained I r.merha r toh the discharge in triggered par 109-11 (January 195)gaps is prfposed. A relomended do tegn ihrge ntrled spark gaA 0-V generator of pulses with a front of 1.5 noec in
gaps i proed. A is gven. 6 Ref. described. The generetor consists of a storage capacitor, in whichwitha sort imelag s gven. A Rfs.glycerine is used as the dielectric. a pressurized discharge chamber.

Primary Keywords: Spark Gap Breakdown; Trigger Variation; Breakdown and a transmission line. The storage capacitor is charged from a
Tie;redonHhnm Sphere-spher Ga.; *Alinu Rreto e s; sere esingle-stogo pulse generator. Owing to the cOaVial design of the
Alumnum e lectroEs; Steel IERt shore caoitor-transnissmon line systen, the dimensions of the

COPYRIGHT: AMION INSTITUTE OF PHYSICS REPRINTED WITH dschrge circuit Ol d be redced and steep pulse front old be
PERMISSION obtaned. A Reps.

Prmary Keywords; SO0 kV Pulse Genorotor; 1.5 nsec Pulse Front;
Storoce Capaitor, Pressurized Discharge Chamber;

66l2 Tranruissn LinPULstms; Pulse Transfoers ) COPYRIGHT: 1965 PLENUM PRESS. REPRINTED WITH PERMISSION

TRANSPORTERS FOR HEAVY-CURRENT NANOSECOND IMPULSES
B.M. Kovl chuk. V.S. Kremnot and O.A. Msys6ts
Academy of Sciences of the S6S. Tomn. USSR21

S sd Eereta Tehnh e s, USSR . a 7-S € E.ECTRONIGNETIC FIELD GENERATION; PULSE GENERATORS)
Instruments And oxori Techni es.Hno. 3. p2-t7A iRA/inANT (7e-etio7 Pluo Comurassion)

Trans. Free: Pribory I Tekhnika Eksperlenta 3. 125-129 (May-June I9kS) AN APFRCIMATE THEORY OF MAGNETIC PILE-UP
procedure has been deneloped for salculating transformers for N.N tahiti

5 
end L S Inarena

nanosecond current impulses based em segments of long lines using .onethcdrvdrnonins vI S. No. i pp -9 (09/1969).
ferritee as decoupling alments Results of an eporimental check of n F. t idroino . A- I
the proposed method are given. Transformer construct;ons are *-to ..os . of the monetic fiel ,of a.. png shll is
described that can dliver current impulses of up to LET A of IR-7 to Eu7 dorw n the he hibitc finite ofuu ity an becoe sthe' scdrtion. ihIfotlnt fI- a ni ad of 0.2 to ~ ee hntesh~ xiisfnt onutvt n eoeIE-R .c durtio hooted in the croness of cuncrossion. The envelope material is taken
to 2 ohm. Refs. to be an i .n-omrn le fluid (which is justifiable for fields of up

Primary Keywords: Nanosecond Current lpuls; Pulse transforers; 103 to -N million el end the nanotic field diffusion in the enelope
A Current Impulses; 1K-N sec PuLse Front; Lou output -l"yr thod. With th
Impedance ahe nutho-ncal problem reduces to the solutions of

COPYRIGHT: 1969 PLENUM PRESS. REPRINTED WITH PERMISSION s,t-v of thron ordinary diFferentilL equations, which may be solved
aourtly -snumbor of comes. The mechanicaL calculations which were

caried nut org .n good ogeement with eperiment. 14 Refs.
661 P-riery Xy.', lounotin cled Compression; Magnetic Field
(POMER TRANSMISSION) Diffusion, Magnetic Pile-up; agnetohydrodynamic
(Transient Effects) Eqnations; Theory
TRANSIENT ELECTROMAGNETIC PROCESSES IN DEVICES WITH HEAVY CURRENT LEADS CopfIG

' 
i 1969 PLNUM PRESS, REPRINTED WITH PERMISSION

V.M. Niihailon
Power Engineering Vol. IA. No. 4 , pp tI-HR (08/1970).
Trans. Fros: Ianestiia Akadee, Me SSSR. Energetiko i Transport 16,6tASS (1970) 6tES6 TRG.2AAIIE LETIAHTCFIL EEAIN

The authors present an analysis of transients in the environment a iNRGY TRAnE; APAITet ; ELECTiOc)GNET:C FIELD GENERATION)
surrounding cables carrying tigh current pulses. The fields AcAr '.t kC E Ic) I Isurrounding the cables are calculated no mIlly for a rectangular ARAUS FR GEERATN NTENS M ETC FELDS OF SHORT DURATIO
cross-section bun and the crosstalk to another rectangular bus 5 I r rt And Ei Technique .e. -123 (02/1961.
a lso ca lcu la te d . 13 Re s . l n s m n t , A nd E xp e i e,

Primary Keywords: Field Calculotion; Numerical Formulations; Plane Trans From: Pribory i Iehnik Etoarimeota 1 125-130Pulse Electromagnetic Pield; Hezoy Current Leeds; (January- Fetruary I96T)
In tO iCrpperatus for producing intense short-duration magnetic fields ofCOPYRIGTT 197 i ALLERTOM REgem H eT up to 0.9E6 U is described. The magnetic field pulse is produced by

discharging . capacitor bank of nominal energy 13.5 kJ. Construction
of l.noi.s and switches is dscribed, a Ref.
rinartywd Meyo.: agnetie Field Generation; Intense, Short-duration

NPOWER Fields; 11.5 t Hoinel Energy Cavacitor Renk; 1000
(POEur C eNtorN) Minrof rad Total Capacitane; COoper Wound Solenoids

*(Satural Rectors)p
A CIRCUIT USING PERNITES TO 09T0(N HICH-UTTHE NANOSECOND PULSES CoPYRIiT 1953 PLENUM PRESS, REPRINTED WITH PERMISSION

P IR. h akit And G.A. Nesvats
Temsk alvntechnic Institute, Tomsk. USSR
Instruments and Enparisentel Terhniues, No S. .p 59B-AID (06/196). 6623
TransTeoio tsorimenta 3. 10-110 (May-Juno 1(it) IETKTOWN ITcDIES:

The authors 0escrbeacrcuit for generating short pulses with CALCL LAON OF THE VOLTAGE IMPULSE (9 ELECTRIC EUPLOSION OF CONDUCTORSesakJitudes of am to 23 At by means of a nonlinear elaent with f ILCNuvuictia dF (P. VOTAGEtinPLEI LCRCEPLSO F NUTRIIIJ~td. f u t nTV L. Bd-vch and I.P. Kuzhekl
ferrid te vruses in a cable oropagating a noltoge pulse. They ine . Mscou Energetic, institute. Moscow, USSR
data about the influence of parameters of 1roae.tng cohen on the.
sh ed ampitud of the trut sina. ResPp -32 (0/197).

Primary KEiords Pulse Sharpenings;N scn 20 tI Trot Prom. l tricheshuo 95. 212-7 k (575d AP. n Pulse.;e 2 k Th.I +oltag p-lse associated with the electrical explosion of aCOPYRIGtT: 19F6 PLEerri PES PRNTED Ie i .;re is studi.d thooreticolo in this capr. The noltage peak is
calculated analyticllv usnnq a so l arc model Co.porison with
aoe1r1nnt -n -nd ogre.n 1. (6 Refs

P rimaV cv r d Slu ELectric E _olns,: toltgs Impulse Parameters;
Conductor Dinevsons: SeriaL-orc Theory

COPRIGHT 1975 PEor1ONs PRESS LTD
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6A24 6638
(POSER CONDITIONING) (SWITCHES, CLOSING)
(Saturable Reactors) Io-s Gans, Electrical)
CONTROLLED DELAY OF HIGH-POWER NANOSECOND PULSES WITH THE USE OF THE METHOD OF MEASUPING THE DISPERSION OF THE DELAY TIMES OF BREAKDOWN OF

MAONETIZATCOH REVERSAL IOME OP FERRITES CONTROLLED SPARK GAPS
R.B. Iaksht. A.S. El'chanino and C.A. Mesyats I.E. Aksenov, V.K. Rocharoc. VL. Golonnyak, A.L. Zhdanoc. V.I. Slatin
Toeek Polytechnic Instiute. Tomsk, USSR and S.A. Omirnov
Instruments And E.periental Techniques. No. 4, pp 893-895 (08/1968). Physicotechnical Institute, Academy of Sciences of the Ukrainian SSR.
Trans. From: Pribery i Tekhnke Ekoperipente N. 024-126 1( iy-kugust Ercr'hn. " S

1968) Instrunnts And Enperimental Techniques, Ho. 0. pp 750-754 (06/196).
controlled delay system for high-power sanoseond Pulses that Is Trans. Fron: Priborv i Takh nik Eksperimanta 3. 212 (May-June 1968)eseemblad from ferraite elments is described. The system ensures The mot conlete informatio n te stability of acetion of

smooth cariation of the delay in am internal of 0 to 50 n"e for a spark gups ldist-ibuticn of the delay time, mathematical exoectation
pulse of S to LS k aeplitude end a leading edge of 3 Iect. The delay of this quantity, neriance, etc.) can be obtained by the method
stability is not Norse than uor- IC of the m..imum deley. 6 Remf. described in O prainus paper. However. measurenent by this method.

Primary Keywords, Nonlinear Inductor; Magnetiaation Recersal Tice; based on stotsti c I analysis of numerous oscillograma obtained by
Controlled Delay Systeo; Nigh-power Nenoasmond chntographino each pulse on a separate frame, is a qui te laborIous
Pulses; Self-inductine Firrie Element crons. The shnortcming of the method is especially felt when many

COPYRIGHT: 1968 PLENUM PRESS, REPRINTED WITH PERMISSION measurements must be made. Exeenditures of time and labor are greatly
lessened bv using the beaou-descree method based on automatic

6628 ohotoarophing of the osnilLogrus with ubsesuent procossing of the
6ooroyns by a computer, The i n.ti gated signals are photogr.ehed(BREAEKDOWN STUDIEST frn he sreon of e cuIse oscillygreph by an ordinary narrow-fis

(Liquid. Elentricall camaro, the renare winding handle of which is connected to theEXPANSION OF A SPARK CANHEL IN A LIQUID fiin-or:i-n mehuiism. As such a nechanism we can use the -onnticYT.R. Skoorteon. VS. Kneeboe end N.M. ruznetson frive of a seloctur. The wincing of the Urine is supplied frn theSoniat Physics-Technical Physics. fol. S. No. 10. Pp 1100-1112 cnntrel unit, ye the input cf which ape tent senchroniesg pulses
(04'1961). from the firing unit of the inestigated srark gap. Each time after

Trans. Fro: Zhurnal Tekhnichastki FiZiki 30, 1165-1177 (October 1960 opa-a iun of the nPark gc the drine mcy.. the file 1.5-2 mm. When
An innestioation has been mace cf the initial stages of enpension she film is completely resound the protection device of the control

of the channel oF an ntansa spark in water for currents up to .E ut do-enoroiras the supely circuit cf the magnetic drine and
amp in the discharge circuit and a -ate-of-rise of 2E(1 .eP/sc. The twitches on the signaling system. Refs
rate of eapansyn of the channel boundaries, the nelocity of the Prinary Kavwrds: Ccntrolled S-k Gaps, Delay Time Distribution;
shock sane, the -oltage in the spark chan'e, and the discharge tim encillogroms; Comcutmy Processing; JItter
hane been measured. Estimates are ginen pf the conductinity and Measuremctt; Vutciatic Data Recording
currrt density in the discharge channel. A hydrodynam.n calculation COPYRICNT: 1960 PLENUM PRESS, REPRINTED WIT PERMISSION
of the ressure field and the nelocity behind the shock-ane front is
presented, II Befs.

Primary Keywords: Spark Channel Eupansion; 7.1E5 Ace Currents; 2Ell
Amp/sec Rate-of-rise; hydrodynamic Pressu-e Pield
Calculation; Plesia Condoctinity; Current Density 6640

COPYRIGHT: 1981 AMERICAN INSTITUTE IF PHYSICS, REPRINTED WITH (PULSE CENERSTORST
PERMISSION (Pulse Forming Lin.e)

CITAININI N)OH-VOLTAGE SQUARE PULSESVIE. Paclonstii end G.0. Sbliekon

6632 Instruments And EyPerimantel Techniq.ce, No. 2. 00 328-322 P.t/IR62).
1SWITCHES, CLOSING) Trans. From. Pribory i Tetkhoka Eksperimenta 2. 98-100 (March-April

.as Saps. Systems) 1962)
INDUCTANCE OF MULTICHANNEL NIGH-VOLTAGE DISCHARGERS The pecer describes anew method for obtaining square pulses shoe.

A P Kosaron and IN. Romanenko esplitudeacceeds the charging oltage ened to the transmission
Soniet Electrical Engineerig.. ol. SI. Nc. 7. no 5SrS9 (07/1979). line shich fores the pulses by a factor of seneral times. The circt
Trans From: EOlktrotekhnika 50. 27-29 (1979) and constroction aro cited for an oscllator chich producens squei

Low-inductance. multichannel gas scitchi
9
g is the subject of this pulse with an amplitude of ItO kV and a current of 600 amp chat it

paper. Several types of paLtlchanmel operation are considered ocerates into a eotnhod load of 2S0 ohe. and a pulse amplituda of up
suantitatinely. Saqeral configurations from parallel operation of to 3 w1 AV when it operates into a load of 211 kohm. 0 Ras.
connectional seark gaps to creeping surface discharge switches are Primary Keywords: 160 kV Sqoere Pulse AmPlitude; 611 ap Currents Long
cossidered. S Refe. Coueial Cables; .25 Microsecond Duration; 2O Ohm

Primary Keywords: Parallel Sport Cap Operation; Multichannel Ircedanco
High-noltage Dischargers; Small Poser Demand; 1-2 oN COPYRIGHT: 1962 PLENUM PRESS, REPRINTED WITH PERMISSION
Minimum Inductance; Fast Rise Time; Los Erosion;
Creocing Discharge Switch

COPYRIGNT: 1979 ALLERTON PRESS, INC. 651
ISAIICNES. CLOSIO)
(Gas Cops, Electrical

6635 C0 THE USC It GAS-I oCHArGE MICRDGAPS IN HIGH-VOLTAGE NANOSECOND PULSE
tSSER CSNERSN. RECTICD DEVICESS(Charging Circuits) C.A. Mesyats. P.O. Vorob'yeo and Yu.I. Bychcov

INVESTIGATION OF RECTIFIER UNITS FOR PERIODIC CHARING OF STORAGE "odic Enginne-ins And Electronic Physics. to). 18. Ne. N. pp 668-671
CAPACITORS 10,/1965u

A.E. KresnoPol'skii. L.F. Lebedec and 0.8. Snkoloa Trans. From: Radiotebhsika I Elettrocike 10. 700-702 (1965)
Soviet Electrical Engineering, Vol. SOI No. 10, pp 58-63 (10/1979). Tho authors disyuqs the use ef spark gaps as switches and pulse
Trans. From: Elektpotekhoika 0. 25-28 (1q79) sharprgi donices in this paper. The variaton of switching tiem with

Capacitor charging circuits are described which use inductie and field itensity in founc eneorically for single gaps and a formula is
combination coaecitice-indsotie currant limiting in the secondary iuoi for eos-ndud acs. Ecperinennal tests are performed. 6 Refs.
circuit. Efficiencies as high as 85% era reor ted ith almost total Pn,?iry Koeords: Gas-dischyrgo ticrocays; bern Can-discharge
power factor compensation possible. A split-phase arrangement is Switches; Strobotrons; Jitter Measurement Emperical
used. 0 Refs. Dony Por.-lo; Spark Gap System

Primary Keywords: Capacitor Charging Circuit; Split-pheas Cirnuit; COPYRIGHT l96S SCRIPTA PUBLISHING CO.
Inductie Limiting; Capacitice-inductice Limitin;Nigh Efficiency; Eoperiment; Theory

COPYRIGHT: 1979 ALLERTON PRESS. INC

6641

(PD/ER COOITIING
6637 (Soturoblo Reactors)

A SN HF HOtGN-VOLTADE PULSES WITH THE AID OF A(IEt DW TUIS SH OP NJNG THE FRONTSHoFL]EH GEUCAH

(SUspensions. Electrical) . HL E EA I NDUCT I E
MECHANISM OP SURGE RREAEDOWN IN SUSPESIONSn

8I.0. bhvc,,ote.hncal Institute. Academy of Sciences of the Ukrainian SSR.A.A. Vorob'.-. M.P.' Toanko..o9 !IarH F.D, Fom k 'kv US.s tiue

sonit Physics Journal. Vol. 1I. No 7 .ppd 69-71rt. (0719819p65).o. S50rot ~y C9 ouralVol ll NO7. p 6°70(07L96). nscrume.Tm And Euparimental1 Techniques, No. I. pp 109-118 112/19651.

Trans From: Ilemntins Rysohiuh Uehebmybh Zaceden.i. Fiziki II, 'ens Free Prbnin i labhoiba Eksperimocta 1, 112-11
113-115 (1900) (January-February l9tS)

Oats are presented of the breakdown of suspensions of seeral A method f shortn"g so Ir..t: with th*.:id o, v as,
solid meteriels in liquid dielectric, lath dielectric and conducting A mto o s n i s o a oinductace (for eampl. a coil with a ferrite core) connected inparticles are used in secral dielectric liquids. Graphs are r the
nresantd for sanarot conbinations of liquid end solid. 7 Rets sore wt h rin oa i e d. To eraeter of he induct s frrnt f s

Primary Kycnrds: Lisuid Breakdown; Suspension breakdown; Pulsed bo drn e is ul o bthe dua ofo the foc fan le
Dielectric Streno th; Sol -i~d-phase Concen ri 'r0' the sh- its ualue ci h be hgh. Theefre thea curentorise

HoIdurin the time of the front will ocuroery slowly. Un until the end
COPYRICHTI 1068 PLENUM PRESS. REPRTNTID WITf PERMISSION of the front. the core in saturaed, the inductance is considerably

reduced. end a fast current rieoccurs. Oscillograes illustrating
shortening ef the front by the oescribed mothod of free 30 to 7 nsec

Prinry Keyords" Pulse Front Sherpesing; Nonlinear Inductance; High

oltuc Pulse,; Core Saturation; Senersl
Lentfi urmt ions

cncYIGHT: 1965 PLENUM PRESS, REPRINTED WITH PERMISSION

6646
(POOTICLE tEAMS. ELECTRON)

rPtY Aur, CON'ROI OF AN ACCFLERATOR ACTING ON THE PRINCIPLE OF A TESLA
TRANSFORMER

A6 (oion. 0.5. Perosyok and V.M Radchen
Istiiuio If Nucleer Physics. Academy of Sciences of the USSR.

InstrsenIs And Enrcant1 Techniques, Nc. 2. pp 261-265 14/0968).
Tryns Fr,- Pribory i Tekhnika Etsk rimente 2. It-2 (March-Ari

I S'0Described ore charging units which were developed in €onforeity

ci the cons (runtinn of I Tesla transformer, used as en element of a
d rent acti o acce (rator. The units can else be used in other caes.

-it. opernlonniv controlled by an electron bees turrett set

be~ln the acyclaretino potentlal, is described. 4 Refs.
P.,ma-y hocd r 0 -toyn Genera tin; Tesla Transforer; Direct Action

Accelerator, Hydrogen Thyratrons. Supply Network;/-d VU t RiER/ (; :{'YP:GT'196- PLF7HUM PRES-. REPRINTED WITH PERMISSION



6648 6660

(ELECTROMAGNETIC FIELD GENERATION; PULSE GENERATORS) (PARTICLE BEAMS, ELECTRON; ENERGY STORAGE, INDUCTIVE; SWITCHES. OPENING)
(Magnetic; Flue Compression) lGeneratoc; Systens; Euplosine Fuses)

THE ELECTROMAGNETIC FIELD IN A CAVITY UNDERGOING COMPRESSION DIRECT-ACTI0N ACVl ERATORS WITH INDUCTIVE ENERGY STORAGE AND EXPLODING
IN. Rtktevich CONDUCTORS
MOs.... USSR Yu. bulin, S Diyontou, V.P. oalp, A.,1 Kormilitsvn. R.N.
(purse) Of Applied Mathematics And Mechanics. Vel. 31, No. 3. pp Leoretec. AV. lunhinstri end V.I. MartVnoc

ST-SS 106/1971. Instrunen Vs And Enpgrinenta1 Techninuee. Vol. 22, No. 2, pp 323-326STrans. Prop: Priklednaya Matemetik I Mekhanika 31. 52-559 (1967) d04/979).
Atheory of magnetic flue COpressiOn is presented. The authors Trans. From: Pribory i Tekhnike Eksperimen a 3. 234-I (March-April

cOnsider flu, cempression by a perfectly conducting bnwndary in plane 1979)

iod i syismetrical geetries. The method of integral transfermatiens Two gecerators of puleed bremestrehlung and electron beeps are

is used to obtain an analyti:al solution to the compression problem. descrbcd. the IG -o and rOUR-I1 ins
t
rumonts. in ehich inductine

ReF storage dyvices with eploding cdnductors are used. At a voltage of
Priecry Eeywords: Magnetic Fluo Compression; Botre-strong Magnetic 2.0 F n cc the accelerator tube and a rurent of 44 kA through the

Fielos; Compressing Conducting Shells; lEt T Field tube the lGut-I procides a brensstrehlun dose of 110 B at a distance
Intensities; o 1ogeneous Magnetic Field; Integral of I p fion the enode. while the IUR-Il et a neltoge of 3.7 MV on

Representtions the tube And a current of T hA proaides a dose of 700 R. On both
COPYRIGHT: 1967 PERtAMON PRESS LTD. instruments the half-width pf the bremsstrehlung pulse is regulated

in the range of 0.1-0.5 microsecond. Electron beams with an energy

density cr DO0 J/socm. are en tracted from the accelerator tubes.
652 Eefs.

,CIAGTICM AND ISTRUMENTATIOHI Primary Keywords: E-bea Generation; Onductipe Energy Storage; Opening
oCurrenr Switch; 2.8 MV Operating Voltage

A COMPENSATED SHUNT FOR MEASUREMENY OF POWERFUL NOHSTATIONARY CURRENTS CTPYRISHT 1979 PLEN PRESS. REPRINTED WITH PERMISSION

AF. Eutno, LU. GerasImov 
aid A.M. Iod kii

Institute Of Automation And Electrometry, Academy of Sciences of the
USSR. Aosibirst. USSR

Instrureits And Enperimental Techniques,. Vol. 16. No. 6. pp 1744-17t5
(17/1973;. 6661

Trans. Fron: Pribory i Tekhnika Eksprimente A. 112-113 
(E6EAN STUDIES)

No_.Iber-Dcember 1973) 
BEA OF;

The onntru-ction of a conpensated shunt for measurement of DYNAMICS OF THE DEVELOPMENT OF HIGH-CURRENT INDUCTION DISCHARGE
ego-unIere currents h...ng a rise time of I-A sec is described. PH. Ecronets. VI. Myshenion end MI. Yakushin
Osi lon. of the currents recorded by means of the proposed shunt Mosco. dUDE

Pr n-esontod. 2 Ref.. Journal Of Applied Mechanics And Technical Physics, Vol. 20, No. 3, pp
iary KV.o1rds: Ccmpensated Shunt; 10 MA Current Range; 1 S mm Rise 505-311 (06/lV7VI,

Time; RI Circuit Trecs. Fron; Uhurnal Pribladnpi Makhaniki i Tekhnicheskoi Fiziki 3.
Secyoudry Keywords; Ecolodino Wires 50-h7 (May-June 19791

CPTR:T.iT: 1974 PLENUM FEEDS. REPRINTED WITH PERMISSION Pulsed high-current discharges In the range of reletively low
pressures Wre inuentiguatd mostly in connection with the problee of
cnitrolled tieonuclear fusion. The need for inrestigating such

discharges at elenated pressures Was dictated to a considerable
6654 ectent by the reouirement for high-power light sources. Significant
(PARTIClE BEAMS, ION) advances in iccontigotino thg structure end dynamics of the
tGeneretios) dauolopnent of high-current discharges have now been achiened,

ACCELERATION OF IONS BY A RELATIVISTIC ELECTRON BEAM 
Vcuever, tcere also reuic unsclced problems. In particular, with

.A. Plnut ;; K.V. Sulads, SM. Teechin, OP. Mkheidz. E.D Korop, reg.rd to pulsed induction discharges, complete understanding of the

BA. Tskhadaye nd V. Goloim 
myhaism of develcpment of such discharges is still lacing. Our

Soiet Physics-Technical Physics. Vol. 18, No. , PP 1026-1028 purpose in to inestigate high-current induction discharges in argon

NOE/197 4. 
un er gas 'pressures in the range from S to S I mm H . A phys ical

Trans. ro : Zh rn al Tekhn ches o i izaki 43, 162 -16 1 August 1973) interpreta tion of individu l stages in the de eiopnent of

The cceler aion of ions by a relati istic electron be ea is high-current d icharg os in gven on the basis of an analysis 
of the

inestigated. Pretens are accelerated to 6-7 MoO by a beam ef ecberinentcl results, and the stages op discharge denelopeent. the
proimtyel o lectrons. The copositons of the beam nd their mechanist of hich is not et fully understood, are discussed. The

enlergy distribution are studied. It shown that the energies of d ich r ca is in estigated for relati ely l ea energy inputs , when i t

protons accelerated by electrecs increase more rapidly them Lineerly in posiblg Ac serate in time the verious stages of discharge
ith increase i s the accele ating o ege i s the r enge 0. 3-1 Me . 11 d aelooment .which occur irtually simultaneously at high energy

R er. 
in uts . R ed.

Prisery Keywords: Collectioe Acceleration; 7 MeN Ion Beam Energy; Beae Prinery Keywords: Induction Breakdowo; 20 A~g Fregoenoy; 71 V/co Field

Diagnostics; ges Profile Measurement Strength; Azimuthal 0-field; Roperiment; Theory

COPYRIGHT: 1974 AMERICAN INSTITUTE GE PHYSICS. REPRINTED WITH CIPYRIUNT: 1979 PLEHUM PRESS. REPRINTED WITO PERFIISDION

6663
4655 (ENERGY STORADE, INDUCTIVE; ELECTROMAGNETIC LAUNCHERS)

(PARTICLE BEtMS. ELECTRON) (Systems. Flasne

(Generation) EFFECT OF INTERRUPTION TIME ON PLASMOIO ACCELERATION IN AN INDUCTIVE

ACCELERATION OP IONS IN AN ELECTROH SEAM £HERGY-STORAOE ACCELERATOR

A.A. Plyotto. K.V. Suledue, SM, Temehis and E.G. Kemop NVY. Balan. NO. Mashtylen and 5.1. Panacheonyi

Sotiet Atomic Esergy. Ael. 27. pp 1197-102 111/19691. Societ Physics-Technical Physics. Vol. IA. No. 1, PP 431-435 (E9/1971).

Tress. Free: Atonnapa Esergiya 27. 45R-423 INoeeber 1969) Train. From: Zhurnal Tethnichosboi P~li 41. 559-562 (March 19711

In the production of ion being derived from cecuum noark plasma. Plosnoid acceaeratiph is discessod for en accelerator with

particlee hape been observed with energy in access Of the itductive0 enerey storage; it i sassoned that a me~f-sustaised arc is

acymlerating potntial. Further innestigation has led to the produced in the switching system. The clasneid acceleration process

obsernation of an effetioy process of acceleration of ions on to in charocterized by two staes: in the first the acceleration is due
energies approninataly I-l Moe, produced during formation of to cOwsr fron the novice; in the second the ecceleration is due to

etron beas from a plasma. The present article omen n accountof the stored energy. A fster interruption ie yields hgher

some results f i nestigati g the process of aceleration Of ons in efficiency n acceler tio in in~ ntors of this kind. S Rets.

electron bea ss during emission from the pllsma pr duced b oacu on Pr ina y Key ords - Pl es no d rc ol ration; Inductio e Energy Storage;

sparks. 9 Ofs. 
Int oru tion Ti n; Charging Circuit; igh

Primary Keywords: Collective Acceleration ; V cu n S arK Plasma; -beam Ef cency; S itching System; S ef-susta ned Arc

eeratio; I n Beam Ge vra (,n COPYRIGHT: 1971 UMERICAN NSTITUTE OF PHYSICS. REPRINTED WITH

COPYRIGHT P S PLENUM PRESS. REPRINTE. WITH PERRISSION 
NDeiITiON
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6PA7 
(BREAKDOWN STUDIES)

IPULSE OENERAIORS) Itoploding Wires)

(Flue. Cr eson) 'o P-

ACCAI C EMEO kO S ING-N OLECTRIC EXPLOSION F SPIRAL WIRES IN VACUUM

CN E AO N I.F. Kortskhavu V.. Eondarenkc, P.O. Melde and .V. Suladzs

K XPOS IVEdRo' I VE % T AGN . ET D GEN RA O NY 
S O A C L R !

EIOP.L VERIVEH M A oHETIC S o iet Phy ics JET F, Vol. 35 VI. No. , pp 63 -6 30 (2/19 59 ).

Trans. From: hurnal Eksperinental'noi I Teoretichesbei Fiziki 35,

Nonesibirst, USSR 
9196(coe gB

Journal Of Applied Mechanics And Technical Physics. Vol. It. Ho. 2. PP When a bent wire issuxploded in vanua, the sOtiOn of the soplosion
trns P r F d e i i c t b produts throuh the magnetc Vald of the current produces current

7I, o (MrcApril hn kh) tubs nd 1 1,o certain glow effects, due to the intection of the

Aschemes deri -rlol oi sstreems of eplosic producs ith each other. By scanning the

gen hemerao s andea c al a d n culati o ns a ren mde of the enclosion wth a mirror, the stream fronts were found to h e a speed

polm ofsicigageneratoronto adcostant ohmi end ouela acltoseemducftinn of lEA nm/ ac. A pynsibility cf thermally insulating the plasma by
1led to a laid whose resisanc rises linrly t. the temperature of to r eat s

end to a plasma load ith eqilibriun radiaton. In he latter case, 'isa f escvhin is demonstrated, A ualitatina splanation is

S a calculation is nods o oriant invnling switching on the load pronsednried r rd rfet. Refs

through a matched transformer 9 Rats. Frimaro KEvurds: Enolconuhs WiraF;c seSpir~sra Wire;rMannetiC Field; Correct

Primary Keywords: Plus Coepress ion Generator; Analysis; NumeriI CTFPCIH; INST cAmoicei; INSTTOUE IF PVYSICS. REFRINTEG WITH
Ce'culation; Outoot Switch Anolnsis; Several Load PtrrISSsk .

ys
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(aRONSUI) 667,
(Eaclo,11do W 1ie. s)I IEICTRGAI EI F1411IELD GENERATION; PULSE GENERATORS

EL ECTRICALI EXPLOSION OF AIRES IN VACUU M (Magntc Elu Ceorensi.un)
I.E. ~ ~ ~ D Inreba V.A Rodrde E.G Meoi ed . Suledre(iD IFIS5 X ~ o To CMESION A MGETC FIELD RT FLAT STRIPS
Soajet~~~~~~~~"% Phyic Cfih Vl Iio .p 3-Ah(615) F VAIAEIIT

Erans. From Zhurnal Eksperimen tal'caoi I Teoret'chaskoi Fazik 31. E.Snhoo and FiP.1 tfch
737-744 (Nocenibor 1956) 1oo~brb US

Results:fa ne~gto feeti glseso ie n .. rilO Aiod)M-ehec. And Tpchica hcaVl 15. No. 6, bp
vaumaedescribod.' it ishow thatt' readless o.f the intal65-t (17/191)

..r.ns ron; Una Priklednoi MehnikI rhTeiehee~kei Flils)i 6.shootq of the wire the ecelogion product. .rpcgate as in an ord'- "tP IS I (Novembe.r-'AT Gnnr~-, rt-n 1tohe'f.ofI " %tip....D 19764

voltage Acros t he capaciocr of the Asonlosni on cuc it is ,. reaul No equaIon is obtid do Icri ,c.. the floe diffus-o in -Flat
lethe... oao stream, at 1n the ran. of an ancosio in or. fr-on ero.ilad ..~e I tr, ai.nart ca lfo Teciia

eIat-so that at .... caoao outgstemoine n cpn eaclcltd6E

trac arusenrc a0 b, A f dltte das. tan icgirant for fa CMlation. Powerful Pulsed CurrantsSu,,eretronciu' Afeco 7 as11gntuFln.M~oi (a.Ec Lossas; Stns
Primar t.eoucdn aun Usia Current; Currant Channel; Co-duocanco Conntant; Loa Resistance Constant

Glonrof S reanrs.Enodig wie, anmcryCOPYAIGTi 1976 PLEnI, 'tSS I ERiAE D l>H FMSICo

COPYRIGH-! 1q57 AMll a' lt.S711ITIUi GE PHYSICS, REPEINTEO WITH hT
LLCTREHAGnFOIL FIELD GFhEEATIONe; rPULSE GENERATORS)

7T'.-o C i-lu C u Ira' .nn n)
6668CL!>.77"S tJA!56 C9

m
'fSS7ON OF A MA~IFTIC FIELD RT FLAT STRIPS

RVVEARDDWO STUOES. e1enICLE RE1AMS. ELECTRCON) . , ciO'2AOnO &V

FLUDC! ~ 'octa GE . VAUU SPAR ,I ELCU RoMr'u I ,, C' nlao1,d Mochon us And Technical Ptcisics. Vol 16. No. 2. en(V SLa'aNEM: 0 R RI O AUM$AK 1 one O BE.M. ,l ~ n , TJ.'l"'_5)K_. ndAvnInut, F-1i z~ l - r1 ~ fc Methaciki i Takh-hnicesb, F-aki 2.Snuit Phc-Te.chnia Fr.scs Vol 12., to5,c R2(ltt~.14ltlen-ciI,
Trat on Zri.; Tek-uhen , -- 7 S(auary IT>ito -0nre-_n aaato fil boa _1 n odctregeiDat Ils are 9iu9" of t hrka-0,o nr;-rta .f th: PIasn of" a, nbuann;uuittt' owri -uoic field ad lrg
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6842 6069
ISREARCOW' STUDIES) (SW'ITCHES. OPENING; ENERGY STORAGE)
(ElentrolvIos. Eleotricell (tecrnical; Systems)

TN TN NATURE IF PULSE ELECTRIC BREAKIOON OF AQUEOUS ELECTROLYTES THE TIME REQUIRD FOR TRANSFER OF CURRENT FROM A LIQUID-METALV.Ya. Us aov, OF. Senkina end VV Ryciin CI'1MUTATOR INTO A SHUNTING CIRCUIT
Academy of Sciences of Rh. USSR. Tomsk, USSR 9.0. Artyukh and 5.A. Smirnon
ApoLced Electrical Phenomena. No. 2. op 37-42 (04/1972). Physicetecnical Institute, Academy of Sciences of the Ukrainian SSR,
Trans. Froi Elektronnye Gorbotak 2terialo 2, 46 (1972) xharo.v USSR

The breakown csaracteristics of aqueous electrolyte, are Instrumerts And Experimental Techniques. Vol. 18, Ha. 3, pp 819-820
presented in thin papa'. Tha effect of ccnducticity on pulsed (06/1975).
nreakdrn voltege and delay is presented for highly nonuniform fields Tra s From: Pribory i Tehhnika Eksperimenta 3. 128-129 IMay-June 1975)
n electrolytes 100-lE6 ohm-cu. Vltace pulses in the range of I.05 The dependence of the time required for transfer of current into.
to 5 mcroseconds re used. A model for Pulsed electrolyte breakdown shunting circuii t on the megnitude of the current era presented which
in oroposed. I Ref,. wore obtoined eooe~imontall fore high-speed liewid-etal commutator

Pria*ry Keywords- Aqueous Electrolytes; Pulse Electrical Breekdoon; for naricus parameters of the shunting circuit. For currents In the
Electric Strength Oisnharge oey Time; Discharge range from tens to hundreds of amperes this time is seecal or tn:
Develooment Studies; Ionic Conductivlty of mcrosecconds. I Rofs.

COPYRIGHT: 1972 SCIENTIFIC INFRMATION CONSULTANTS, LTD. Primary Keywords: Oconing Suitch; Current Transfer; Shunting Circoit;
High-speed Liquid-metal Commutator; Time
Dependences; Eutoctic AI nc

'850 COPYRIGHT: 1975 PLENUM PRESS, REPRINTED WITH PERMISSION
(SWITCHES. CLOSING; EREAKDOWN STUDIES)
(as Taps. Self; Gas, Electrical)

PULSED BREAKDCWH OF SMALL GAPS IN THE NANOSECOND RANGE 6872
Yu.E. Nesterkhin. V.5. EomKl' o and E . eilikho IT'IRGY STIRATT. INDUCTIVE; SWITCHES, OPENING)
So"et Physics Technical Physics. Vol. N. No. I, Pp 29-N (07/1964). vSyStesn Econsiue Fuses)
Trans. From: Uhurnal Tekhnicheski Fuik 1. 40-52 IJanuary 1Q64) 'SE CF ELECTRIC EPLOSION OF W!RES IN A HIUH-PRESSURE GAS TO BREAK A

Breakdowns in the nanosecond range are interesting net only CURREhN CIRCUIT
because of the numerous practical applications (fast circuits, G.P, C!ozuio, V.P. KonteedaI and R.V. Mitn
circuits for shaping pdnes with steep fronts. etc.), but else Xhr'io.,. SS
because the times of certain elementary processes Ifor instance, the Jnunpl Of Aoclied Mechanics And Technical Physics, ol. 17, No. 6. pp
processes of deexcitation of :.cited molecules, comulative increase. T35-5n? tlU'i976).
etc.) are in this range commensurable with the time of the oheneon Truns. F-on Frikladni Metheniki i Tekhn-heskoi Fiz iki . 1.2-105
itself. This fact produces a noticeble effect on the stetistics of T(iouener-DOccmbor 1Q76)
the breakdown leg time, which does not conform to the usual normal The high energy donsits inored in the magnetic field of
distribution. In contrast to Fletcher's experiments. we used pulses inductive sturago devices hove promising applications in eerimental
with steeper fronts, high-resolution equipment; and narietion of the physics The greatest onergy storge lenels are echieved in
gas pressure in the gap, which made it possible to determine -uocrconductinq nteoog facilities and pulsed fecliies. operating
breakdion loge times by using oherneltagen higher than those in uF coolosive-m.agnetiu generators (currests un to AbS A). To use the
ecrlinr irvestioetons. 14 Nets eneriy stored in a nagrotic field one must cut the current in the

Prmary Keiwords Spark Gao; Hanoseond Renge Breakdowns; reakdown storoge circuit and switch it to the load circuit. One method of
Lug Time; Steecer Fronts; High-resoJution Equioment; doing this is to use a switch boned en electr ic exlosion of wires
Gas Pressure Varieties (EEW). There are several difficulties in creating current cot-off

COPYRIGHT: 1964 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH devices of this type: After the electric explosion a column of metal
PERMISSION oucor forns in which breakdown can occur; then the cut-off Process Is

nI-wed and the encrgy-transfer efficiency is decreased, The problem
is that the wire material in instantly naporized i.e., it is a

6857 dielectric sub3ct to stresses arising when the indoctime etorege
RR EAKDON STUDIES) device is switched to the load. A series ci tests has been conducted
(Gas. Electrical) with different matorials in order to elucidate the possible use ofSPARE DISCHARGE EMISSION IN HELIUM EEW in a high- oressure gas for current switching. 2 Refs.
M.P. Venyukv,. A.A. Tab end V.P. Muretv Primary Keywords: Exploding Wires; High Energy Densities; Current
Optics And Spectroscopy. dcl. 8. No. 4. pp 2f-26 119/19601. Cut-nf Davices; Inductive Energy Stoage; Opening
Trans. From: Opikai Spektroek 0. 919-445 (Aoril 1960) S i:tches

This pener reports the spectrosoPic study of a high-pressure CDPYRIGHT: 1976 PONt! PRESS, REPRINTED WITH PERMISSION
(2.5-12 atm) discharge in helium. The spectrum is dinided into into
two categories: sperk lines, which occur at the initiation of the
discharge; and air lines, which occur later. The temporal profile of 6873
the speCtruh is presented. The authors present as estimate of RA T E
electron density as a function of tIme. 1 Reis.

Primary Keywords: Breakdown Study; Helium; Emission Spectrum; Temporal (GOs Opt;cal)
History; Electron ensity VLUME DISC ARGE WITH UV PREIONIZATION

COPYRIGHT: 1960 AMERICAN OPTICAL SOCIETY VYo.tc ends;r, V.M Bano, E.kh. Haptoich, P. Noporto-h, Yu.&.

IV. Kurchetom Institute of Atomic Energy. Moscow, USSR
6oViet .ournol Of Plasma Physics, Vol., 2 No. 5. pp 2R6-269 (06/1976).

E K58 S )ans., Fon: Fiz. Plaamy 2, 486-49L IMay-June 1976)
(IREAKDOWNST A theoretical and enperimantal study has bees made of the(Gas. Electrical) influence of the parameters nf the discharge power-supply circuit en
STABILIZATION OF A PINCHED HIGH-CURRENT DISCHARGE RY MEANS OF A PLASMA the shace of the noltage end current pulses, the ma pmum energy

JET dinposition, and the maximum pressure at which the discharge ie still
9.6. Norenich, N.N. Ogurteone. 1.V. Podmoshenskii end PHN. Rogontsm a olune discharge oasure-mnts were carried out in a mioture of the
Soelet Physic-mechl.a] Physics. Vol 25. No. s, Pc AIR-All (05/1981. gases CO/sob 2'. N/sub 2'. and Ho. .hich are tyPical of puload
T
rane. Prom: Zhcrnal Tekhnichesbel Pizikl 50. 1)19-1014 tM.a 19801 lasers, end in the pure components of the nioture. Celculatios based

The feasibrity pf eailteining an unbounded current channel in on .1-1. .. d.1 for the I ld't
high-urrent gas discharge open to the ambient medium, for a period doponeces fo r the voltage. dischrge current, end total current;
seneral times as long as the hydromagnetin instability development the value of E/P in the plasma is also found as a function of thetime, has been studied, The result was achiened by forcing a hot jet Vtschrgecnltage. the pressre, end the circuit parameters. The
of erOSiOn plasma on the channel. This discharge uas supplied from a calculotcd and noperinantol fate agree well, permitting the
capacitor bank storing 150 kJ of energy. A single Current pulse with nncsc 'ut iresnoypal avefthprmtrRPfr

a6 A Irsor n;ctvra. Thi paraneter is found em a function f the
genera ced. These conditios goner iso to a oense plasaa with n/sub 0/ crensurca e the circ,:it conditions. 12 Refs.
appranima Rein 1E19 can.m end T:20,000-50,y00 flag K.. This indicates Primory boccordUs: Gas Disc:harge; CO/sub 2, N/sub 2/, Ne Gas Miotore;
the feasibility of dmoeloeinq a stable coon light sourc ith a fUV Preioniaatiou; Indlduel Gas Breakdown;
bright plasma and a bfoail rmiiation spectrum, with flash lasting much ry nun' Theory; Voltage Measurement: Current
longar than the gIo life nf euistingcnonsteeiy open light sourpes r ,isurynent
This i henonenon of disoherge stabilice tior non mlsc be utiliaed in EY:H 197? ' fICAN INSTITUTE OP PHYSICS. REPRINTED MOTH
O accelerators. 1 Refs we

Primary Keruords: OiscEu-ge Thannel; Unbounded Channel: Flasna JetPt'lnii
Stehilizaton; 200 66 Oi srhergo Current; Plasma
Density Measurement, Pu isa Temperature Measurement too

o OPYRIGHT: 1981 AMERICAN INSTITUTE IF PHYuLS. RErPRINTO WITd (PULSE (ENERATONS)
PERMISSION -u. ktncrnsion)

.'tn P~kFORmED OT A PLANAR EXPLOSION MAGNETIC GENERATOR OR A RESISTIVE

LOADE TN.1 ECHANICAL; NER TERAGE. IHOUCTIRK) L 0. Ge2sinHc and V.H. Ikrysnnni
EInstitute Cf Autoneton And Electromatry. Academy of Sciences of the

(Rotating Manhines; herong) light noniLbirsk. USSR

TNT CHARUING OP INDUCTIVE STORAge DEOICES RY MEANS OP ElECTRICAL ROTARY Sonier Fhynics-Techninel Physics. Vol. 22. No. 12. pp 1t97-ISOl
AGGREGATES 1/9)

RA. Zgo a toA lacon Al. tariene dtA Trukhi 12 9

'. tTras Frum: Zhrnal Tekhnichesk i Fiiki 67. 2583-2589 DeceTber 1977)

Pnwer Enoinemning, Hol. 19, No. 4, pp AU-Ag (11/19771 The c.uors on of the energy of an enlosive into electromagneticTrans. From Dasti Akhd.mii Neck hSt. Enertiha Trnsoort IS.pr ep

Densit M1977) 'n rg P"y M ....... ex lo io 6a nt € e e at r o ert n it

69-75 1977) resEstiAe INnI Us stuied. Octunization of as eoplosion magnetic
Inductioe energy is a niable form 

5
f stor'ng large amounts of goco-vici on ice basis o' u specified criterion (a meoimum nolte. a

energy in a snell noluse The euthnn erase.! u nshene for charging con in:, nn ur, a mocimum energy. or a maxinus energy, or e menimum
the inductor without loafing the poue gri tuncecessar.'Ir. A rotoroy aflrc'/) iS npnninod. It is shows thet explosion energy con only
aggregate 's used to suooly 00cr L9 U to The inductor at a rate bpyc^ova iv.: eff~ciaotly at uoltaoes below p certuin nelue.
aeurnding ITT 66. Power conditioning sf the charging systen is Con. ois'nr f sioptic flux in not a necessary condition. t Refs.
disousnaT H Refs. Frunyr: ReVuoLd- Energy CoccersNon; Planar E(puosios Mognetin

Prinory Kaymwords Eleotrinel Rotary Agg-ng..tes; (nictine Storage Sa ncrator. Nesistice Load; Critical Voltage Value
Ocowce Charging. 'Tanmun Initial TEcitation CirPret; CC:PoHVT: 1979 o'EVICAS INSTITUTE OF PHYSICS, REPRINTED WITH
IER-IE9 1 Eineigy; ITID 6 Dinohorge Power iFH]SShS

CgPYRIOHT: 197? B PLLION PRESS. INC.
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6876 (BREAKDOWN STUDIES)

IBREAKDOWN STUDIES) 
l"an. ElectrIcal)

(Vacuum., Electrical EFFECT OF INHOMOGENEITY OF A TRANSVERSE MAGNETIC FIELD ON BREAKDOWN
ANALYSIS OF THE TRUMP-VAN DE GRAAFF CONDITICN FOR VACUUM BREAKDOWN P.M. Tyurk,nnv, I.K. Fetisoc and G.V. Ehodachenko

V.A. AVrutskii end V.N. Keshchiento Moscow EngineerIng Institute. Moscow, USSR
Moscow Energetics Institute. Moscow USSR Soviet Phcsics-Technicai Physics. Vol. 25. No. 9. H 1131183
Soviet Fhysics-Techyical Physics, Aol. 24, No. 9, pp 1062-1066 '29_197V1.

to9/19799. Trans. Eros: hurnol Tektnicheskoi Fiziki 4., 1849-1614 (September
Trans. From: Zhurnel Tekhnicheskot Fiz ki 49. 1869-1895 (September 1978)

1978) A low-pressure discharge Is studied In a homogeneoge electric
The Tromp-Hen de Greff breakdown condition, which Is based on the field which is perpendicular to an inhomogeneos, acisymmetric

emission of electrons and loss from the electrodes. a analyzed. The magnetic flId. The inhomogeneity of the magnetic field affects the
starting condition for t e discharge Implies that each electron breakdown conditions. A qualitative interpretation is offered for the
leaving the cathode ejects a number of ion from the anode which is ecygrimentol resolts. 10 Refs.
sufficient to eject a single electron from the cathode. Accourt is Primary Keywords Gas Breakdown; Low Pressure; Self-breakdown;
tahec of the ionization which occurs is the gas file adsorbed on the Transverse Magnetic Field; Inhomogeneous Field;
cathode when the electrons interact with this film. Entraction of Effoct O Breakdown
ions into the interelectrode gay by the aPeted field is also token COPYRIGHT: 1979 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
into account. Two cases are considered: two plane electrodes, it' a rERMIScI0N
hoonenous field betueen thus. and the case in which there 5 an
insulator in the intorelettrcde gap. The conditions for a
self-sustained discharne in sycuun are obtained These enpressiois 683
only contain values whch can be found from tie literature and OcEKARDOG STUDIES; INSULATION, MATERIAL)
hundbns. They co Ian the brekdown chvator ist.c of eacuu guns lSur c clvsioe; Sylid)
hoth vuaittivoly and uantitanively. 7 Refs OTT' i FIELD CCNFTGURT'ON FOR A GRAZING DISCHARGE

Pr:rarv Kecwn-ds: Quu Oroakdnn; Trun.-fan de traff Condition; P H. Lao.'. ,-id C.K. Tiitci
Field Emssion. Gas Adsor.tion; Parallel-plane .1. Eili n nigrod PnLvtechnlccl Institute, Leningrad USSR
Eipctrcdv: inte-eleytrode I ruftor Pg-ugt PncssTocnngl Physics Vol. 24; n. 60, 67-688 106/1979).

COPYRIG-: 1980 ATRICA IVSTITUTE UF PKYIC, REPRINTED WITH TrOrs F1ci /iurnaL e1otcncteshoi Fiziki 49. 1241-1754 j.une 1979)
PERMIS51ON ihe g',in dischnrt which Occurs along the surface of a

dielectric, in usi in high-norrent. low-inductance switches and in
pulsoc light so.rces On the ether hand, the grazino discharge is a

6877 nv~ur procilni in the nornal operation of certain insulating
IEPEAKDOIH STUDIES) structures a nd othor types of electrical devices. Despite the
(Cvlod~ng Wires) evtensi e infornIton whch is cow available on the electrical and

BEHAVIOR OF EXPLODING GOLD WIRES physical nherectnrtstiss of the grazing discharge. ae do not yet have
T.J. Tucker a good picture O

4 
this discharge: this situation is is contrast witsSandia Laos. Albuqoergue. 9M .7115 the free gas discharge which develops in a highly nonuniform field.

journal Of Applied Physion, Vol. 42. Nv. II, op 1894-1911 (10/1961). 13 Rafn.
Asuare wave ge-orator current source was used to study the Primary Keywords: Grazing Discharge; Surface Discharge; Closing

behavinr of gold wires e.ploded by current densities in the range of Switch: Insolation BrCSdown; Uniform Field Diecnarge
1.25EV to ).ZAEE amv'sP.vm. Measurements of wire resistance ns COPYRIGHT: 1980 AMERICAN INSTITUTE OF PsnSICS, RIPRINTED WITH
cuml"tive energy and action at various current densities are PEMSSIIN
connared with a simple theoretical ePloding wire model and the
results of Kerr cell photographic studies. Eaperimentally. the total
energy input to the time of maciron wire resistance increasew ith
current density and e-y ecceed bythreefold the normal vaporivation 6ES
energy. Also, the instantaneous wire resistance at any point is (BWMTCHS, CLISING; SWITCHES. OPENING)
snaller with a larger current density. The resistance depre son 5 (MechunicEl; Mechanical)
first apoarent in the region following vanorization. At higner EXPERIENCE I SWITCHING EILOAMPERE DIRECT CURRENT BY MEANS OF LIQUID
current densities, the effect is observed to occur at progressiialy METAL
earlier phases up to end including the point at which melting Occurs. V.A. Boguslacskii, I.M. Toleach and E.I Yantovskil

0 Rein. Mngnetohydrodynmics. Vol. 8, No. 1 pp 138-139 (13/19721.
Primary Keywords: Epaloding Wire; Gold Wire; 3E8 A/so.. Current Truns. From- Magnitnayc Gidrodinamika A, 153-154 (Januarr-March 19721

Density; Wire Resistance Masurement; Temporal The nest 0msing of current designs of Iisuidmetal switching
Resolution; Resistance Depression deices are devices in which an electrically conducting fluid

COPYRIGHT: 1961 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH enclosed in a closed vessel takes up the positions necessary for
PERMISSION swtching an electrical circuit as in response to the action of the

sagnetic field associated with the control currents. The absence of
htic , ! nlc displonents of rigid bodies leads to high electrical and

mccianicol weo resistance and to noiseless operation. These devices

6878 can b clessified under two headings: conductive devices in which the
IBREAKDOWN STUDIES) displococent of the electrically conducting fluid Is brought about
(Liquid, Electrical) through the interaction between the control magnetic field and the

CIRCUIT TRANSIENT FOLLOWING A PULSED DISCHARGE IN WATER cyntrcl current flwimg through the liquid-metal contact and
G.B. Rakocskii irdaci~ne devices where the effect is achieced through the
Soviet Physics-Technical Physics, Vl. 17. No. 9, op 1587-1590 intaraccion between the fluid and a pulsating field or traveling

(03/1973)- field of control circuits. We describe the results of enperinents
Trans. From Zhurnal Takhnlcheskoi Fiziki 42. 1982-1986 (September stagad with an inductive device in which the electrically conducting

1972) fliid is displaced through its interaction with a rotating magnetic
The solution of the equation for a circuit that includes em an f-old. 4 Vein.

active element the spark produced following pulsed brekdown of water e ary KaVwords: Vecus Conmutator; Linuid Metal Contact; Magnetic
is analyzed. An analytic solution of the transient eguation is nield ontrol; Performance Test; High Reliability
obtained for seci i casi s of the variation of the resistance. in riPYRHii 1974 PLENLM PRESS, REPRINTED WITH PERMISSION
which the experimental curve is aproimat.ed. This m.es t1 possible
to eaoress the correct and its derivative as functions of the t m. A
preliminary analysis sf the limits of avnlicabilitc of the results is 6805given. f eels. otITCHES, CLOSING; SWITCHES, OPENING)

Primary Reywords: Water Breakdowr: Trensient Esuotion; Underwater Me:concnl; techanicallPulsed Discharge: Conduction ChnmeL Resistance: I! ,'. (i';i AUL'M COMMUTATOR WITH CONNECTION BY LIQUID-METAL CONTACTS
Rate Of Fner-v Reloyse. Circuit Cansideration s T Galkina. U.N. Usov, AG. Hechoec and E.. Pavlov

COPYRIGHT: 1973 AMERICAN ISTITU E TF PHSIC, REPRIHTED WIH nSrimont And E",eimentol TecniuIs, Vol. 21 No . pp 506- 58
PERMISHIUN (U0. 197 ;-

Tranc cI-. Priborv i Tekhnika Eknsyrimenta 2, 161-163 (Maroh-April
ltT7i

685 Tca construction and operating principles of a fast-acting

(SREAD3WN STUDIES; BREAKDOWN STUDIES) von-iator with Ionn action by Liguid-netal contacts are described.
(Gas. Electrical. Elect. nds) ith a contoct surf ace area of approvimateily 20 mm/sup 2/ and

CONDITIONS FOP SrU'TR EMISSION 14 IGH-PRESSURE SPATIAL GASOLt ,-relisance uf no mono than 3-5 sicroohm in the closed etate, the
DIUCHERUES oeutaccr t-ans:t, a curret of up to 5 kA for a long period of

Yu.O. Kerole, G A. Mesvats and v B. Pcnonaren tim end also conveys current firo an inductance tank to a load of 5
Avadamy of Sniences of the USSR, Tos. k S ih an-I 0 nicroheery, with an artificial current zero in 20-S0
Journnl Of ApeIied Mrhenics And Technical Physics. 0, No. 6. cc nicroseconds. VeI .
674-6718 (12/1979). Primry Keewords: Vacuum Commutator; Liquid-metal Contacts; East

Trans. From: Zhurnal Frikladnoi Mekhaniki i Iekhnicheshoi Fizic: 20, Opening; S OkA erating Current
25-ZN (Noesber-Oecemter 19791 COFYRIGyT: 1977 PLFNUM PRESS. REPVINTED WITH PERMISSION

The contract:on of a high-orensure spatial gasenus discharee is
assocuated with formation of a cathode spot and en outgrowth from the
latter of a high-conductance spork channel. In an earlier study there t8V7
was proposed a model of spot initiation under high electric hfeld (OPESKDOWN STUDIES; SWITCVES, CLOBINO)
intensities E)O) at the cathode, when spontaneous emission from (Gas. Electrical; Gas Gaps, Electrical)
individual microesneritien bences significant. Than the cathodiv FORMATION OF A MULTICHANNEL SPARK IN AIR
lace- is unstable relative to fluctuotivys of the V.P. eoI1nhnee
spontanenus-onission urront sv that hating of their tips by ttie ceii Phynirs-Tachninel physics. Vol. 24. No. 10. no 101-120
enectn current and the ioe curren. cano this layer to spatter 1r I 9O/IN79).
a cathode srot is fnrmsd The electric field intensity EtOl is Tr. Prom: hurnal Tehhnicheshoi Fiziki 49. 1180182 (Dutober 19791relates 

9

n tie inn rurren density onnurdivo to the law oP A scark discharge in a gas-filled ape usually denelops through a

einiiltude E(O)/piftjvp/sup 2/i. with p denoting the gas pressre, slnul, channel; this fcat ure makes t difficult to switch
This relation yields the dependency of the discharge current density high-curront cruits bcausewith a current >1LEt A the reduction in
Pr the "ressure at a beiocehand given elect-ic field intensity tsp ranistace end inductance of the channel results from its
EtOt)I- sufficentlv hir2  for iitet- a cathodic instability. Th:

0  ocarvion whle the switching time goon as I/sp .3/. Furthermore,
etudy wi deal wu the determinrtion of the critical e.ctric firld the h gh resistance of the chenne a in the early stage leads to a
intensities Ea and 'he current densities in spat'al discharge at ilstontial energy Ions, especially in the early stage. Because of
which sonh intensites are attaied 19 Refn t-avg cirnuntancas, along with the significant electrode erosion at

Primarv Kewords: Gas reoSdrn; Cathode Sect. Cethode Soottening: dischprna torrents >165 A. it is necessary to develop methods for
Sport Channel; Ion Current: Pressure Dependence fyrmn culithnnel discharges. In the present paper we propose a

COPYRIGHT (990 PLENM PRESS. REPRINTED WITH PEEMliSIOn new netiid for obtaining a nultichannel discharge. This method used a
mo tichanne barrier dscharge, which deeops in all discharge gape
wI a ooc n ignitin elactioda Study of the barrier discharge
shous that its *ultichvnncl tractirui in governed by the rate at
huh ti graying n hiargo dovelocs along the dielectric barrier. S

Prim-nr tevu.ods Multichvnnal tinchargo Formation; Multichannel
Tn-tier DItchargo: low Inductance Switch

C- a111' Inf0 An'ICAN INSITtE OF PhYSICS. REPRINTED WITH/ .7....51:
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IDREAKDOWN STUDIES) (BREAKDOWN STUDIES)
tLiquid. Eletrical) (Sa, E,ieon)

INTERPEROMETRIC STUDY OF PULSED BREAKDOWN IN A LIQUID PULSE DISCHARGES IN GASES UNDER CONDITIONS OF STRONG IONIZATION BY
V.P. Kikn and AG. Pnoeerenko EL ECTRONS
Novosibirsk State University. Nooosibirsk. USSR Tul. ohioo, Tu.. orolen and CA. Mesyats
Soviet Physics-Technial Physics, ol. 24, NO. 9. Pp 1067-1071 Academy of Scievyen of the USER. Torsk. USSR
(09/197). Soviet Physics-Upekhi, Aol. 21. No. 11, pp 944-958 (ll/19781.

Trans. Prom: Zhurnel Tekhnicheskoi Fiziki 49, 1896-1904 (September TrAn From: UneIhi izicheskikh (aek 126. 401477 (Novoeber 1978)
19791 A raview in goon of incestigations of pulsed high-pressure nolue

Certain new features have bees observed in the initial tage of an discharges excited by fast-electron beams. The following topics are
electric discharge in a lquid dielectric at E/sub C/ approximately discussed: clnnification of discharges; methods fO calculating the
10.3-1) IE6 V/cm in an interferomoter study with time resolution currect-vltace characteristics, acalysis of the optimal ways ofapproimetely St-V sen and spatial resolution enoroolmately St-h cm. dcc ticj one-gy *c the gas in the yolume stage of the kiscinrge;
Tp 3up.P in the refractive Index and the pressure are determined I discharge i-ntolitymaniri-ns and the corresponding eeperinantal
solo-ng the Abel integral equation by a stepwise-approximetion method h-tinns, aIplicatiocs of dischargs. The results are gven of
for a shock wove; behind the shoo. front the prinery ionization colculaticos o' the electric field in the cathode and anode regions.
processes proceed comparatively slowly. A study of the dynasts of ani ac *n ton dischorue colun in the Cane of the spatially
the shok Waves lead to estimates of the basic energy relatiOns for chc-ognonis i0i'cui~un of the ozo. It is shown that stabl volume
the initial, 'hydrodynemic' stage of electric breakdown in distilled fiow 1 the current in molecular gases in which the specific
water. IS Rfe. dups'.ad a-orgy is O.1-I j/cucm. may be attained in aPrusary Keywords: Liquid Breakdown; Interfernmetric Dia-1ostn; ri ni s.itcing discharge end in a discharge with ionization

Spntil tesolution; Temporal Resolution; Initial muiiylicyton In th cases a spark channel appears in two stages
Breakdon Tteges; Shock Waco forrt on cf scaik-initiotno centers in the form nf plasma regions

COPYRIGHT: 1979 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH w tO a tibia density near the electrodes is followed by growth of
PERMISSION the s1-1k Inn fron such inittig centers. In some cases the

snark chnnel grouth can be described by the available mathematical
,nels. 1'schurges i emiotures of rare o ases with h.!ogenontaining I

6893 cornour d, who electrons are lost mainly by capture by complex
(SWITCHES. CLOSING; SWITCHES, OPENING) ni:eacoja are cnsie"ed separately. Applications of ole
(Mechanical; Machanlcal) dnsnnorgus ,n l'u-r punping, switching of pulsed currents. plasma
INVESTIDATION OF THE COMMUTATION OF A KILOAMPERE DIRECT CURRENT BY A chenstr, etc. a-e eor, l0b Refs.

LIQUID METAL IN A ROTATING FIELD Pr- r
V 

Reyderdo: bs Breakdown; Ree; Volo- Diecharge; E-bees
V.A. Bogcsleoskii I.M. Tolmach and Al. Yantovshii facitanon; Spark Channel; Discharge Classification;
magn ethydrodynamics, Vol. U. No. 4, pp 509-514 (12/19721. Init ing Centers
Trans. From: Magnitnapa Gidrodinamike 89, 95-101 (October-Oeceaber 19721 COFYiCHT: 198 AU'ICAN INSTITUTE OF PHYSICS, REPRINTED WITH

A dc.ice for investigating the commutation of high currents by cEtrISSIUN
mens of a liquid metal, consisting of a moncondocting hermetric
cylinder Partilly filled with liquid metal, electrodes inserted Into
the cylinder. and an external iron-free inductor of a rotating field, 6910
is described. On onnectingh the Ind the lud metal uncoils. IELECTROMAONETIC FIELD GENERATION)
farms a rotating conducting cylinder, and closes the main circuit. (Magnetic)
Disconnection of the inductor leads to subsidence of the liquid metal THEORY OF THE CNARE EFFECT
under the effect of gravity end to breaking of the circuit. Probleos H. Lael
of a comparison of a linear deaice witil a centrifugal deoioeh Illinois intitate of Technology. Chicago. IL
determination of the eaximum short-circuit current, and calculation Annals Of Physics, Vol. 42. Na. 7, pp 552-151 (04/1967).
of the field of an iron-free stater are discussed. Experiments on a The author presents a theoretical eaplanation for the Cnre effect
model of a contactor with comnutation of a direct current cu to 100 (the electrical implosion of conducting liners for magnetic field
Aat a voltage of 220 V with boosting of the control voltage upon comprpssion). The diffusion of the field into the Iiner and
connection and with counterrotation upon disconnection are described. subseuent implosion ere considered on a quantItative basis. 9 Raft.
6 Refs. Prinary teywords: Pica Compression; Electrical Liner Implosion; Theory

Primary Keywords: Vacuum Commutator; Rotating Mgotic Field; Liquid CGPYRIVTO 194) ACADEMIC PRESS
Metal Contact; Field Closing Drioer

COPYRIGHT: 1974 PLENUM PRESS, REPRINTED WITH PERMISSION
6911
I8REAKDOWN STUDIES)

6897 (VaCun. Electrical)
(SWITCHES, CLOSING) THEORY OF THE VACUUM ARC
(Gas Gaps, Electrical) VA. tvmchinskii
CROWBAR GAP SWITCH WITH TWO TRIOGERING PULSES OF OPPOSITE POLARITIES All-tinioc Insitut,. Moso*, USSR

AND ITS SIMPLIFIED GAP SWITCHES Soviot Physics-Technical Physics. Vol. 24. No. 7. pp 764-767 107/1979).
N. Ikeda and S. Tekeda ranv. Fron: Zhurnol Tekhnicheskoi Fiziki -9. 1171-1178 (July 1979
Electrotechnlcel Lab. Tokyo, Japan A nodal in proposed for the cethade region of a vccum arc. The
The Reiew Of Scientific Instruments. Vol. 41. NO. II, pp 1669-1677 model is closed; the caIculations only require a knowledge of the are

111/1970). current and the procertie. of the cathode material. 5pecific
A crowbar gap switch with a new triggering cirvuit has been calculoti 05 arc carried out far a copper cathode. The calculated

designed and tasted. Two trigger pulses of opposite polarities are aluan of the -Itag drop across the arc, the heat transferred to
apolied simoltaneousir. At the time of crowbar, after a quarter cycle thc cathode, thn current density, and the current per spot are eli in
of main nurnent. two pulses of opposite polarities are applied egreernt uith accorinental data. 13 Refs.
simultaneously to the trigger electrodes. These trigger electrodes .ri.ary Keywords: Cat-ode Region; Vacuum Ar; Current Density; Cathode
broak do-n by field emission so that A breakdown path is established. Potcrt:aI Drop; Theory; Modeling
The main current flaws along the path and is crewbarred. 0 Refs. COPYRIGHT: 180 AMeRICAN INSTITUTE OF PHYSICS. REPRINTED WITH

Primary Reywords: Spark Gop; Crowbar Gap; OVal Trigatron PERM1I551ON
Ccnfiguration; Double Trigger

COPYRIGHT: 1970 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH
PERMISSION 6914

BREAKDOWN STUDIES)68(Ga., E-:b am
6898 VYLTAGE-URRENT CHARACTERISTIC OF GAS DISCHARGE WITH EXTERNAL ONIZATION
(ENERGY STORAGE. INDUCTIVE; ENERGY STORAGE. CAPACITIVE) C fv IOhIZhuION
ISystems; Sste V. Chkh

PLASMA INJECTORS WITH CAPACITY AND INDUCTANCE ENERGY STORAGE Moascow, USR
shJurnal Of Applied Menhasics Hnd Technical Physice. Vol. 20. Ne. 4 ppKh ales.v Avto IastytutendSS 6.0 enkeni43-416 (00/19791.

chr!' vito Inttt, U SSRI Trans. P-cm; Zhurna P1hriladni Mehelb yITkhnicheee Fialk 4.,p
Soviet Physics-Technical Physics. Vol. 16, No. 10, pp 1642-1645 T s1r (Priklugi Mkh979 i I i hi k, zk

04/1972. Steady-t:t solut-Ans 1 he dcharge equations wre obtained
Trans. From- Zhurnal Tekhnicheskoi Fiziki 41., 2073-278 (October 19711 astee for .tange o f le s ofi tne term Ionizati o ae ur ied

The acceleration of a plasnoid in an injeutor aith capacity and sre! htre disarge cure f j a voternasuchntati te
inductance energy storage is treated. A system of equations is incai i. discharge current j end uon, U an h tage was o
donned end so) 1ed numerically for capacity end inductive energy foe bre aon . The prset er treat a beede age of
otorage. The conditions under which an injec.or provides the san.. e Q-r o of lu. and U;ein pac r creants are cone or
efficiency, regardless of the type of energy storage, era determined, wihiatf n zA. tnd U; in parti cum i t poanid. d fr7 R~s.1-,h Imc ionzin in the pot't .1 €oumn i, impor ant nd thePrimary Kcctads, P o n E gy Storage; vItegr, is above the breakdown value. 4 .efs.

cimary enw irs a ner; InduatiamEnergy;Storage; y Primary kecwords: Gus Breakdown; xtornal Ionization Source;
COPYRIHT: 1972 CCAN INSTITUTE orage; ConpERIN;EffiiecySelf-sustaining Discharge; Theory; Transient Solution

PERM ION N U COPYRG1iI: 1980 PLENUM PRESS. REPRINTED WITH PERMISSION

6916

(PORTICLE REAMS; REVIEWS AND CONFERENCES)
(Rauow; Confeyances)

ALL-UHN0 COIFERENCE ON THE APPLICATION OF CHARGED-PARTICLE
NCCELERATORS IN THE NATIONAL ECONOMY

0.0. Gooey iEi I
Tcviet Ate-;c Ecergy. Vol. 41, NO. 5. pp 114-315 (03/19761.
Train 5 eron: At omnac Enaroia 40, 3-274 (March 19761

The ?iid All-Union Conference cn the Application of
Coargd-Parfio AceLerators in the National Economy was held on
Octater 1-3. 19T5 in Lenicarod Speca i.sts fran SI organizations and
co-oaii,.r of the Soviet Union participated in the conference.
rept-0eeiting th. Academy of Sciences of the Soviat Union, the State
Conniotte for NJcla.r Energy Research. the chemical. petrochemical
elartroniu. teitile, radio and electrotechnicol. timber and tree
cultvation. power engineering industries, the Ministries of Public
Health and alor Education. Specialists from Poland. the German
Democratic Republic, Czechoslovakie, and Hungary else participatd.
More tan OT paers were heard on the problems of the denelopsent.
construction a-d operation of different types of accelerators. and
also ti-ar arnlicotin i radation cheistry. for industrial
defectoncP and activation anaysis. for the stXrilizatin of
maif uotu-ed goods, the p-eentic. of containation of the
e IIIronmni, ea radation therapy. I Re".

Primary Kevnrds- Chargod-onrt,cli Ace"eerators; Developeent Practical
Ai~rlin~to. Constriction And Oc:ration; Radiation
Lion-'stry Industrial Detectoscopy; Actication
unalys. R,,dition Therapy

COPYPICIP 1976 Fl PFS . PFrI4 IED WITH PERMISSION
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Ieu Patc.DN Flu Coprsson ON~el Ro.oI
APPRDTIMATE THEORY FO AMPLIFICATION OF MAGNETIC FIELDS 5DF 'sE-oTI!? C1F INTENSE WAVES TRAVERSING A FERRITE DISCONTINUITY IN ANH. Raltk~l and t.S. sreaTOASSSCH LINE

Institute Of Applied Mathemtat its. Academy of Sclences of the USSR, t.G Mesyat% and R B. laoSht

Soc-e! ah~vN -sTechnical Physics. Vol. 14. No. A. pp 1l50-1054 so t Fhsn-Tcmn Phsc ol. NHo 5. pip 695-6RN (11/1965).A (02/19707. Tran roni Zhira Tkmceso Fizik. OS. 889-894 (Ma 1965Trans. From Zhurnal Tekh, chaskoi Fiziki 39. 1397-14 (11August199 t Itis sh1un 0-at I f awake p.s.s through, a luped :en-tmTh oprsin o. AmA nantio fIl bya p e iP shl of finit Ii ntui nicced 0ri es- or in shnt- wihl S0rne. inLine.cndvctoity whc shaedi h rces of coprSe N I spin cI. V "pirow the width ofhi ps dn the leaIding edge and to reducei-ue.guted. The shell n Mteril is assumed t' be'p enirom.pressible t he 11* 1cvloc~ it - It- ke . .fsfli-d (which is cstified -. fields up to 3-4 Mo.). erd the diffuson Pr rniy OpIV- Tr-n-m1sio L-ne, Lumped Ferrite Discontinuity;
of themgei field into the shell is .calculate d froii ti skN- El. Pra Agiti1 Shock W.yes IE-N Sac Pulse Frnt;
depth UIne ths apraetin the matheitica pro~blem reduces to Narrowe 'Wove Frot Hogneu Transmission Lines1;the solutio o f a system of three ordinary, differentialequatin. iluc-_r.cersal Eaoto
Hoctr': esoltons yen Le obtained i naun ber of c ases. Numerical COPYRIGHiT 1965 AMERICAN INSTI:UrI 'OF PnYSICS. REPOINTIED WTda te ii presented .ucich Agree quite well with eacrmet IT Re. FEISS!T)N

Prio.ry Ep.;rds Ma _ec fil1 ocrsin M-no Sel Mag'netic

MFvP Ieakgo. S~n Depth. Theory
COPYPItH'197 ARICAi. 155 CT CF, FOYSICS. REPRINTED WITH 69203.Eetio APLE RAET9O EETILMNTDGP

PEA551t9 REAOWN STUDIES)

FleERTOAN~ISSICI ttc rnuIntmtute Of Fou.r Engineering. Moscow. USSR
-Oo Lines) honiet Phynic-Techni Phcsiy Vol. 20. No. 10, Re 1375-1307-VPAC!7TTV DISCHARGEI INTO A LOAD CONSISTING or TWO PARALLEL LEADS WITH (117/ 975 )SPINM Et EC T 

T
rn Fom ZFaroal Tekhniheskoi Flaiki 45. 2194-2202 (October 195T . Yurcieiib A hertclp m.tis smaeotHe poesstek~p lc in

Sucleo r..scs Insiue Academy o *Sinces of the USSR. th cun fthe gas nod at the cathode oraebfeadic a

ho -e Pyn-Technical rhipos, Vol 10. No 9. e.IIA-11B4 colyc fi the brewan .. of nunrlluninated or weaklri-1lu-5h t;ap03'!9c 
onrein at considyrable ooeroaltaoes (fields fth drof lITrans. Frym Zhurnal Tekhn-ohesbo. Fiziki 43, 1065-1870 (September V1-) The theporiitic i.noes.tioin is conuctd an the asumtin

19731)fO- o-electron mcaimof priecr elcrn generatio.n.
All oace is made for the skin efet n naalsso the, a- n mct.edhnscnettesaitcldlytm

dinhyso f ccactu ito Ioconitn of tw aale ih'the field, the gys pressurer, the dimonoocps of the gap, the
load. iis ssrd tht te ladsare ntiitey tick nd hatprur of oniinga a-tic of the background of nat~jral ra~diation.edge effects can be ne glected. The e tsolto sue to And with factors haoctenis!ic cf the eatenial ad the stt fthecalculate sevral oh enator .tics of the dioag rcs Hich ar otuasrce Thepesss obtained are ino.o guel~tatiu sd

une-Iinpratie.A method is indicated orsligthe problem for -ot-ttetmce agrent with eapein a datai the Iltrature. 2
01 .. d, Pearlee er asle W,:,r....a Rofs .
Prim~~ry tewrs Parale Wire Trnmis o d Lie aaio Pr-n- Eeyu,rds Gas Brechfowo;.Ioiziog Radiation; Prebreebdow
D I 197 DisChre Su Efet Fil trdin Pheomena; PrImary ElsItroo: High EaeruotageC V!GT 194AMERCA IVITITUTE OF PHYSICS, REPRINTED WITH COFYFIGT: 1976 AtTIRILA4 IIISTITUTE OF PHYSICS, REPRINTED WITHPERMOSS 0, PEFIitSION

6919 t 926
(ELECTROMAGNETIC FIELD GENERATION) SW1ITCHES. ClOSING)
I Magnet i 0 (Ga tee. RaccoonVcCOMPUTER CALULATION OF VOAGIITIA RY0A PULSED MAGNETIC FIELDS DISLFA SER WITH HIGH PULSE REPETITION FREQUENCY
V1.1. Tarheo D.0. Molyuto end V5 M-heno

IsiueOf Nucleer Physics. Academy of Sciences of the USSR. 005 trunoh1s An'd Euprn-tlTcnne.Vl 3 o .p 1-0
Haoosmbirsb U S SR (0 IT 1 0631.4 p91-.

Soome PhoisTechnical Physics. Vol 19 Ho 8 p 1025-1101 Trns Iron- Pribory i Teoihoia Ehsper inta 4,.9 A-9 (Ju ly-August
(02'/INTO). 1900)
Trn.Firom hurnalTkmcebiFzk 414, 164!-1649 lAy ust 1974) Construction is described of a discharger capable of aorating at

A~~~~~~~~~~~~~~ procdur for tauaigtoAesoa antcfed cs e it-o freutno 4la end duratio o 01-
(elaneparAll:IIor with rotational smtylis described". hsin m1cr ...yna at a operating onbtage of 20-40 k1 ad turponS amplitude
effect is taken into account. The Procedure is based gn the of 1 -St k%. The dmnhsgpr operates with a current of nlitroge.np blon

aflcee t , differen;tial eaton byea syteam ofdifrnce throu 9h it a iti .m cycle of dura tion aereniAtely 0.5 sec. as
rout o le reaing the nusof the actor potenti At differest cmor, Peyo-its Ga Sak tar: ELectrical Trigger; Nitro ge oGas;

Points of a ren anulr grid at to dif fern ties Tw 1trto1ohFo ee 1k Operating foltage; 10 kA
methods,* a logitudinal- trensoer ne method and en uPPer-relaoatics Current, toyp-rated; 4 k~z Ropetition Ratel
mt hod,.r u to soln- the d,fleresce equationn, The calchulation COPYPIGHT. 1901 FLENUMT PRESS. VEPPINTED WITH PERMTISSION
procadre is llost,1rte fe h aeo ple ant hcaluIo n iscrid ot fra imus fnoinpcit-tios. Isthis form, the result S cam be used in a sinple emaniner to deter.ine
the field foir any functional dependence of the euntation on time. A9NV
The proce1dupre for1 poluola.1tt1gthe field in, descri bead for the ce- in IBtEAEDO4H STUDIES)
wHich a aaio icags int a. mgnet of u A lngth. 12 Ref.. (o. V-beam)Primary Opyrrst MagneticTPidtCalculations. 2-A F'ield Ca'lculation. UYNUMIC ATMOSPHERIC PRESSURE DISCHARGE EUCITED BY AN EL ECTRON BEAMSkin Eafect; Pulsed Magnet Coil tul. Bvmthkoo, YTuD. KonlIvii G. Mesy, v Of.A S!oin an d A.P. Ehozeen

COPYRIGHT: 1970 AMERICAN INSTITUTE IOF PyTSICS. VEP-'ONTED WITH Acmfn of Sccso the U;SR.Tos, SR
PERMISSI~iSonit Physcs.-Tschnmca Physics, tol. DO, Ho. 11. Pps 1102-150

Tran. Fryn- Zhurner ekochso Fiaki AS. 241I2-241S (Honeeber 1975)
A"20 AStudi is node of A sttonr at ei-Pressu re discharge inTOR EARDOWN STUDIES) o lwm gs h discharge is e;.cited by a beam of fas electrosie.ploding Wires) Tucshiinc' utilzn this. knd ofydincharo in atgas Laser is

CCNOD.TON' PUP THE CURRENT PAUSE IN EOLOOING WIRES inn
t
g d A h.-Io. discharge4'is .btoinod with issipated Power ofE .-Aza1-uch -wA Pot_ and ".5 SUSedom 1,5 . -aycn The curat dorsty of the bean1 offast.elec tronsiTomsk folepcmc irstitiito. Tnn-c USOfial 0Sm ionN ~n adtecrresodigdscag

Snnmet hysis- Teocalc "Vnsics Val. 21in I, . ye 111-112 )T7/19S)ii re m densi'ty is 1003U nAsoy 6m RefTTrans ,From Uhral e hn-h "ke Pizc 5. ..-.. 'aio y P95 Fry Epyw-as E-Eb..r ecited Dsie p CU/n I ub 21 Brealkdown;
Byeainin wre ii nLT ici ehc determined generaIze A--nim hi P in .F isur. Flowin Gas 0tbl Dichargenanib1lsta en-ateopnuic stage lanu/u ry Secda-y Eacuords - 1.1loer Pu-mmn

I/sub _ nr/ dicided by ndse /PiI y). SVRTiLC/lwhre Cccnu:;nlf It oftF[PltA4N lSiTU'E GF PHYSICS, REPRINTEDWTA. ando I re the nutr inoe.adlength of th wires.- C end' P PEPS
are facenciac i-Vidcacof the u-cit By using

r..-lie veibia.i s 51 tu emlmtaeiet with
ient n ijterona t'. oeoderne, *1o the uro on the AS t

irtiu: conltio a la mb,1do/nub cry' ITIET "1.-6 ae-mnosunoE2- SUI'. WTCP.COt
,0*36/ are, . li.cca/sb 'ur/ ' I diIdu c.b n d/sup 2' SOET(L/Cl, iEetcde fm7r.Matm.
I/sub cr/ is the ensu length fur which a current Pause is iFtCTOOF TimE MftDLu

m  
%'THE ELECTRICAL EROSION UP ELECTRODES AT HIGHobseae 1 The xreso huld, c..erAwide 1o9. of initial CUFRftiTS

crd, n_ N Refs G.h Ba1ki- and AYe.RseaPninory toca - Correct Pause Eneldin-wr I eics C rit Ic Mohoow Lniieocim I nntii1,. Moscow. USSR

COPYRIGHT. INTO AmERCA INSTIT1OTE Oe PfTSICS. REPRINTED WITH -eieo i.h1hele curent or wiel use in the
FERMISSIY' lhntr.n. in i nd..sli High curents throgh the working and

quhn -c o, el-oc-trode -e-r SO tha t the electrode Sheae is
chonuod a-, thy monlotmon -d3 the medium become contaminated. The'"I~ttmptrctrm of the elrode wea r are rected by

(SWITCHES. CLOSING) 
:,ma

Ihrarns in-5t_0-i Tur piryose in the e non work is to compare the erosion
COHPIIES tETAVOIT GAS-FIII ED DISCHARGE e1rso c1 dis h"vo '' co"' ei n t eemn hHM1. Evilbeoo:-,% B. 1o)eiav. K 5.Erhun.nai. V A . N ihlao. TuEF. trch-tenistic sf f F0 erosion in dens ad low-density medi.

S,, 'r.a and V HK hmy-o ElcrclOniim sS orn ulsas wit1h lengths, of tens an
GeseP-fet ~ m Inst m""ie. Toes .SOh,-rasi,,oeennhnmh in ociz iTH erosin due to ST-V,
Instumnt dn PIeinoa Tcnnaue. Val Z3. Ha S. ep 1100-119: cu--in We 1.,--f- -- eent rosIts for both short Pulses and far

TrnI rm PioeiTusk bonmnte5 210PiiyP
0

./ tof F- IrIm-d. Pulsed torrnt; Power Line
Ieptamr-,,_Scthcb INB F. r--it.c CiS. Insulatio Cotmnain

A 9 " gegoni g5.1 d nhcotnon-tvpe disrhnga isdsrie t tnogo oeoprHrtic; Coppe Electrodes)

of f/sub T'lOOr ic an toetco 1iao er, th- CPYVICuI19) Alril I~lliT I F Of 'fTiCS. REPRINT7ED WITH
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Is EARDOWN STUDIES) 
REAKDWN STUDIES)

(OTs E-b ... Soi d, iElectrical)
ELECTRICFIELD DISTRIBUTION IN THE ANODE LAYER OF A NON-SELF-MAINTAINED EETRICAL DISCHARGE INhPENTAERYTHR:TO0L TETRAN17RA7E POWDERVOLUMETRIC DISCHARGE SU AI NED BY A EAM OP FAST ELECTRONS P.I. Zubkov and L.A. Luk'yanchikov

Yd.Deteor V._.Ki m ines nov ond . i. P.oadv Novosibirsk, USSRfotior of Asp ric Optics, cady of Sciences of the USSR, Journal Of Aped Meha s And Tihnictahc: ls. S, Raf.,Mstow, USSR 66, C08/1970)

Somet Physics Journalrent, begns inP thIrgin near2the.Pran. From: Zhurn PEON P orio Mekdnkii Osc i so t grpihicTrans. From: I3zv .tya VysAhikh Uhb yh Z ade, i 20, 150-152 (March 128-131 (July-August 1970)

e e o 71 Th article pt w k desent i one r es, 51 f g scillogr phic in sesti t ionsTho inter. c t in the study of the lctrofhe ctelayer . t of T h * etTnc sfog , ,a atinrothond t ctraity; i(cThfon-self-uaint ained discharges r c eeted tit th f. ho of density ('R5-T.2) 9/cu.cm. A hydrodyLaEi. PSdR I Nf the
criaecter IF Th d.stributio of charged carticle i

n these layers to development of the cSarent-conductng chnnnel .' used;iaonsiderable teat d trt Cheann is of cCt o ducti a oy n Anoofde r de n d values of I t r6dius nd ofadditionalstmuso the resarh*.ros he tasoed'Ea the ond-".tivt i t': vr g~ . It i s sh*"n that I,* transformation

fCrmYtio, of spark cha1e5. whic lead to the cutoff of the rPOdUcs of PT have a conductDvEty no above S) s 5 Refs-volu.etric fl-l of current, begins in the region. a- the P'im-rv Key.odE: PETN Powder Broskdown; OscilIographic

6eectroesInPthe P.1.o..e a1er the piincipa on as Paid Investigation 5-1.yg/c. bmc o nsty; 7E6
P.. Zihno IcuL k'on hch~ce Tufti oi the c th d Tay.r. ThF S c Tronsforrotioa rruit i nicteskyi Dicha orels TV CacedyPtchanvsnd ecnric calPhcculti Vos o 1 the dnoe rc ton of Conductvity;r Cureorn Cuto ff
10 on-sf - nt9a61 d eor COPYRIGHT n 973 PL NtUM PRESS, REPRINTED WITH hPERMISSION

Prary Key.ord: Gs Di nar-; Volume Discharge: E-bnam Sustained
Oa na i ;an Sark Channel; Cthod Ler; n de Lc da n 693ACOPYRIGHT: 1977 PLENUMl PRi,5S, REP R INTED WITHM PERMISSION (EPEAIKDOWH STUDIES)

4: " _sIC R 11L 11.1iLI TY .F DETONATION PRODUCTS OF CONDENSED EXPLOSIVES

fo- o -oePr ps o sf euo ,t L 'vanchcov and Yfiin Ryblnl n

e[oplosye teuet es it htcn eatiedi hon end defining tehsichiAng Tcharcterihsics o cirui breakers.

ELEC TRIC STRENG TH OF SCATTERED DET uNATION GASES de e mi ea b en stioa t d M h r t c d i T o th o P t u es ig of an
P. 1- Zu ov L.Lk' nc kv n UV bnn Iran. " Fr-m Z h,,n Prik' drioi 11khanik i ,Tokhrichosko, F~zlk, 3.

dirca b -k: Uthe d,-en i Ta-June s to i dJ-rd sf Aonted Mechanics And Technical Physics, Vol , o 1, pp The devacarg no of the vr s areas of experimant at e physics endt-1he (C ) r he cr,on of hgh-poeo hslh-p sitdh.iTrngh. Ths hna ,i o Makhldt ki i cTkharchekoi Fizki 1, eis nthat th rs i the pcoan ,Of ve of taini o he
saftdetnaor opratngat ry ota6 e nPredictionIofit hga utoaset-e iri statgrs bf ed pn rusOnte na t e st imdonathost macted tac g in olee uirei the c onnsed expives2 by/cm). L the electrical profatils r . Onf

kowledge of thelectric streh o f t as es dte tan rc" of pripl eeimen thl res onh rfunco of pess ure t Thissit thet caps fattrmned a unt i i an f the eletich stabi lt cf the breatiodtedtof wae fon uner conitrial conductivity is determined - bet o ted b the creation f'the Optimum design of an
rocayboethy detoation p-ocs te. a.i urelt of I thir density s ndtcheThl elertr acl sthednity if the detonation advde~ends o the .a ,.electric d strength t of preuew Th an eh char of teT st ctabiltrity of teroductin othed bete

t h. dcTo to ... e no loge o rs,' eo their electric the ends of cylndrical electrodes, was prev'ously investigated. I~t

srevigeh. Th ag tud .a d'at or..n.s te oaitrec s r o a j angef Ih.- that, with ghe eperRmental accuracy, the stb1s.tysoluti donoftr gperaticg sat hrohlvers folt a ti oasn f Prier Eeyords opDlsiag Doeto n ation ot Ee prrdiS ctaty

etion i amte edenceof eletie strenhgh opresrequirs COYIDT 190tn LENUM-]2 PRESS. RERIteD, t') PERbil elsN pd~.I

e mncto -suseg of the electricastrengthtoffaopoediogidetonation

switched offp.*e fouadudrcniioscatrzd by P~od~ct- of ondsd explosives Unbr th.*condito thtthi

gase from bul dest PEd an H ge chrgs An Rehs

nieptiorily experding Ploseon gase Condesul of which their dnity - con:drbv Ioer than the de n on aelectIri c streng.th 1: timv-d-.edent .1 fu...tic' of presure. Th, and .1.1 of the tai stability of the prodts~t in thd p'ress.ur
reuired For-er of saft Ieonars c n be obtaired'1 ano , Io-n to -I - 9~ -~e 5 Refs.

olution .f ther Lgesn to :,abletn for detonation gWane;nd Primar ,,..od, Explosve Detonation Products; EaldntricAl Stablity;t~hl motion Of ur~rt-caryinCg lemens d of electric circuit a UtHis hb e)t Depdenc
C E A P. peSnc. of electric strength on Pressure is COPYRIT 19'8 PLENUM PRESS, REPRINTED WIOIZAERMISSIOSknown. In the current oorko.fundamental resoote are u tt forth from Mnex pereidetloStedn of the .p.ending detonation
gso PETN dnd exn on ch rgu sc g ct bae o eimR KeySords: SWectrical Pulso naTrE ConPensNd Eelectrons i at T

D e t o n a t io n W a v e ; D e t ba m lo n Pc dr t i i c c u adow n ; f o th m r e r s fhUD I E S )
Me--mu Current O t; PE, N xplosve1 'ONs E-AeERS

COPYRIGHT 1976 PLENUM PRESS, REPRINTED WiTH PERMISSIN ENERGY INPUT I ELECTRICAL IONI ZAT gas Ey F
Y. e. sYhkov, YuCu / s arol iv, Yu.A. K rb tow d G.A. e les e r
Academy of Scienesof the USSR.ac inms , Th e r
SO int S- I / c . and a bevy Nol 4i pp fet-im2 tow sub be).
Trans. Fro - Zhurna khn chI skoi Fn tha 7 n-7 6 (April isca)

A 31 The doveoi p.e. f a vplemit dah ubstan ted byc. b of est
tREAXOOW STUDIES; SWITCHES, CLOSING; SWITCHES OPENING) ictrn. i d.anatipre ur:s PmanI en . ThreuuPrit

Gas -bed Gas aps, E-bam; Gas Gp., E-b..;) cphte ristic. or I ulate.d a/iu far he *proieters of the
ELECTRIC-FIELD INSTABILITIES OF A VOLUME GAS DISCHARGE EXCITED BY AN discharge circuit and the energy input to the gas is analyzed. For

ELECTRoM BEA PvZoci m the s uc if bevm/ uro dedyinto . A itue, of tasub 2 d
ced. IOs r/eudt t r s is ca eb by bpproe /matcr v / n tcy. 6 T-ess acesRatsineyiiScie cas of the USSR Tomskm, U WR bci ev d ront esite h a re ct Polan b em ;/sub i rcu

onit Thio l Physics Letters, Vol. 1 e. 7 PP 292-298 (07/197). aPpptroximately 5V n. ner i t; eaue
TrnFrom:. Pi!iThrnLTekhnich.skoi Fik' 1, 160-614 ( July 1975) approximately 4E-9 sec. It is shown IhemitnneO the disch:r9.

h omet o he ecic atfs by fepocld " P . . subst!tilt-diction in he be
atmospheric pressure and higher is .. ed In CO b 2/ lsrs,. cu rrent wlile maintanin aceptabe energy ch-rccteristiys ,-d

g-bedsihein plas8ots, etc.Thq Irh~e Ietur of sparkle ... peratio. - ot.. exmrl.. WI.ub 9.1/ eppr.ox i"tol I.

Pria d eyword s holue ts % frD a St i volu hmo one int y channel Jcc h V nb b..e a INSTIoD matE ly 0.I A/sq.cm. RE dR ta sub
mode. It'has b.en pr.oosd that this tran,,t,cn scaused byr bem aroximte. ?E-8 -a 1 Refs . V
in stabilities that oris: in .h plsaW eive hat nde certain Primar eyods 'ba Ewc-ted Dischar ge; Volume Discharge; C~rcui't

conditionsth thstasto a lsom W: due to thesti.1ld P:rameter Variation. Energy Inp.t;N BemWCurrent
inoogniy fte lcri oild. I, qes Ruct ion :

Primary Key-ord.: Volue G-S Discharge; Spatial Iahomogeneity;tCathode tOPYRTGH'; Iii" AMFRICA N 14 STITUTE OF PHYSIS, REPRINE WITH

Instability; Deionization lnstabmlity; Injection FERISSION
Inshahi I tv

COPYRIGHT: 1976 AMERICaN INSTITUTE OF PHYSICS, REPRINTED WITH
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IBREAKD3I.:N STUDIES; BREAKDOWN STUDIES)
Itas. Electrical; Electrodes)

kNOT EXPLOSIVE PROCESSES AT THE CATHODE OF A GAS DISCHARGE
(BREAKDOWN STUDIES) G.A. MTesyts
(EoclEsiven) Acadeny Of Sciences of the USSR. Tom*k, USSR
ELECTRICAL CONDUCTIVITY IN THE DETONATION ZONE OF CDNDENSED EXPLOSIVES Soviet nochnicl Physics Letters Vol. 1. No.. Pp 38S-Ot (10/1075).P. - ,jbkov. L.A. Lukyach1tOV and t Novoslo Trans. From: Pis'ma Zhurnal Tekhoicheskol Fiziki 1. 68S-85 (Octobar

Nnnosibirnk, USSR 1975)
Combuntion, Explosion, And Shockwaves, Vol. 7. No. 2. pp 253-256 Numerous eoparinental investigotions of the eacuem discharge haveIDI'1971). demrnstrated the fundamental role played by euplosi-e emission of
Trans. Prom, Picika Gorasipa I Vryna 7. 295-299 (April-Jove 1971) electrvns in the intiation of the discharge and maintenance of the

It is known that a aone of relatiely high electrcial conductivity cathode spot. Th electric field in the gap in vacuue breakdown is
occurs upon detonation of condensed explosives. Thermal ionization. approxmatoIy IE6 V/cn. but the field at the cathode becomes atrener
cheeical reactions, and high densities that developed in the becausa o' microscopic inhomogeveities To observe teplosivedetoration wane Can be the caus.f fo.r.ti of th zon r p......... t t cathode in . na...c. d discharge in a gas we haveelectrical conduntiwty. It is not POSSible to determine separetely investigothd the icrostructuro of the cathode. It is knnwn from an
the effect of each of theseaphenom no theibasis of wof the wacuon dscharge that the enlosine emission
since for this PUrpose it is necessary to known the characten of the leads in the formation of microscopic craters on the cathode.
carriers end the distribution of conductivity in the region of the Micrv-cop craters have been observed in . dscharge in atmesphere.
detonationaer. Hera we presann ecorimantal data on a determination Ia Refs.
of the distribution of conducticity in the detcnation zone. The Primary Keyords Dan Discharge; Explosium Electron Emission; Cathode
iea surenen ts were taken doring detonation of padered PETN with a tact; Nanosecond Discharges; Microscopic Craters;
density of 1.1 g/nucs, and RO with a denity of 1.2 g/cu Cm. CoPer Electrcdos
RIn. COPYRIGHT 1976 AMERICAN INS71TUTE OF PHYSICS. REPRINTED WITH

Primary Kevwords: Eplosive Detonation Product; Conductivity PERMISS1 01
Measurement; Crd.ctivty Distribution. Detonation
Wave; Powdered PETN Eplosive

COPYRIGHT 1973 PLENUM PRES5. REPRINTED WITH PERMISSION
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(PULSE GENERATORS) iOOAKT6I' STLUTIGS)

(Flux C'mpnassi)n) (Vocium, tle: tr~cul)
EXPLOSIVELY-DRIVEN MAGNETIC GENERATOR WITH FAST MEGAGAUSS FIELD 'NCHAHISM FOR NANOSECOND VACUUM PULSED DISCHARGE

L.V .b barna OP. Sobolev and ,E. toiten IFP. abic rd mD Tarancv
Institute Of Nuc er Physics. Academy of Sciences of the USSR, adiooi,ics And Quantum Electronics, Vol. 23, No. 11, pp 914-920
Novosibirsk, USSR ( .1/198.

Astronautice ACTA. Vol. 15. pp 292-099 01/1970). Trans. Frm Ivestiva Vysshh Uchebnykh Zievedeoli. Radiofli k 23,
The authors describe a magnetic flux compression generator 1165-372 (November 1980)

utilizing a flat gqoietry. The generator is designed so that the Spectral aclynis is used to demonstrete the Absence of a
ompression cavity forms it's own tsing' switch. It in hypothesized neur-cothod Plasma flame for nanosecond electric diocharss in e
that skin-depth ecaporation limits magnatic field intens.ity Fields vacuum. trguient ore presented in supoort of a themoesiimsin
of 1.3 MG and current rise rates of 7El A/sc are reported 5 Vnfs. mechanism for the discharge current. The place and role of the

Primary Keywordm Flux Compression Generator; Plane Geometry; 7E11 desorption mechoris- and breakdown of innulating flns in the
A/sec Current Rise Rote; Self-closing Switch; davoloonnt of the discharges are discussed 20 Refo.
Aluminum Plate.; Copper Plates; Skin-dooch Plato Prinury Ke.uords: Vacuum Breakdown; Cathode Flare; Thermoemission;
Evapoation Insulating Film; DEnorption

COPYRIGHT: 1970 PERGAMON PRESS. INC. COPYRIGHT: 1981 PLENUM PRESS, REPRINTED WITH PERMISSION

693N
!ELEC!ROMAONETIC FIELD GENERATION; PULSE GENERATORS) 6948
Magnetic; Flux Compression) :BREA
FLUX LOSS IN THE PRODUCTION OF ULTRASTRONO FIELDS BY RAPID COMPRESSION (Liquid. Electrical)

OF CONDUCTING SHELLS MECHANISM OF THE PULSED ELECTRICAL BREAKDOWN OF WATERV.1. Turchesko

I UP E.V. Yonsin, IT. vch inniko and YN. VershininInst irbt.te Physics, Academy of Sciences of the USSR, Institute Of Automation And Electronetry, Academy of Sciences of theNov Psbisk, USSR USSR, Nvos birk, USSRSoI 2'Ph scs-Tchnical Physics, Vol. 19. No. 8, pp 1031-1033 Soviet Physics Dokladv, Vol. 19, .. pp 91-96 (08/174).TractFro: h3rans. From: Dokldy Akadosii Naut SSSR 21;, 1303-1107 (February 197k)
T... Prom ZhnaTekhnchskoi FzIkI 4, .111 Agt9The 1aix foctors Unnerving the xature of liguid dielectricThe flux-lass aroblom in written as a syntan of two euat ions breakdown or p(ho conductivity and thx duration of the effective
under the assumption that tho stall copressiog the flu is solid and voltage. Depending on the combination of these factors, it is assumed
that certa paraters,. which are functions of the shall geonotry that b-eakdown in accomplished either by a thermal or en ionization
yone, are speofid. Those en.aiocs erx solved for certoir mechnnism. This Iest is considered responsible for the breakdown of
rartinular cones of comcressioi. Dencite the loss throuth the sliding pure linwidn by pulses of <lE-6 sc duration. Hecer, using
contact, the field amolifwcaton.s much higher in systoms in evict iization mechanisms to ecPlain eoperimntal results encounters
tne nhall ccntocr docreases in length during the compressioc. 7 Rfs. f. . cont difficulties and needs additional assumptions. The

Pr.ma-y Keywords Flux Comcrensin; Metallic Liner Implonion; Driver fA..owing mechanism for Pulsed breakdown of wato is propoad. The
.oetry Cavsiderations; Theory; Nueric.l action of voltage on the discharge gop is aucospanied by the origin

Calculation of a costive surf.c charge on the anode, formed by electronCOPYRIGHT: 1975 AMENICAN INSTITUTE OF PHYSICS. REPRINTED WITH oxclncres. Ptlurizotixn end displavevent of the nearest water
PERMISSION molecules. conoloting the passage of electrons from these molecules

to the anode, occurn in the field of these vacancies. In turn,
ionivtoton of the uar molecules results in the formation of

6939 hydrocone ions near the anode. Further charge trensfer to the cathode
(8REAKOOWN STUDIES) occurs b; inn migration, with the nole difference thet the rate of
(Gan. E-beam) this vr.ces iS ceternined to a great extent by the proton skipping

FORMATION OF A SPARK CHANNEL IN A ULK DISCHARGE INZTZATED BY A Vi me n l-c to- molecules turn out to be already favorably
PAST-ELECTRON BEAM oriented im a strong electrical fiald. 7 Refs.

YuO. Iorolev and A.P. Rhuzeev Primary Keywords Water Breakdown; Pulsed Breakdown; Proton Mobility;
Institute Of Atmospheric Optics, Academy of Sciences of the USSR, Anode Surfave Charge; Positiva Charge Transfer
Moscow, USSR COPYRIGHT: 1974 AMERICAN INSTITUTE IF PHYSICS. REPRINTED WITH

righ Tempereture. Vol. 13. No. N, pp 7 9-780 (a8/1975). PERMISSION
Trans. Pram Teplofiziki Nysotikh Temperatur 13, 861-862 (July-August

1975)
High-pressure bulk discha ges excited by an external ionization 6949

source, e.g.. a beam of accelerated electrons, have been used to pump I(HSULATION, MATERIAL; BREAKDOWN STUDIES; POWER CONDITIONING)
gas losers and to switch powerful pulsed currents. In both cases, it (Liquid; Liguid, Electrical; Systems)
is Important to praxent breakdown of the spark channel. Breakdown MEGAVOLT ENERGY-COHCENTRATINU DEVICE
deasy time at different gas pressures and in different mixtures has E.A. Abramya, V.A. Kornilov, V.N. Laguncv. A.G. Ponomerenko and R.I.
been measured, In the present paper the dynamics of channel formation Soloukhinare investigated directly by observing the light patterns of Institute Of Theoretical And Applied Mechanics, Siberian Branch.

discharge developnt. 8 Reft . Academy of Sciences of the USSR. Novosibirsk
Prisary Keywords: Gas Discharge; E-beam Sustained Discharge; Volume Soviet Physics-Tochnical Physics. Vol. lb. No. 11. pp 983-985 105/1972).

Discharge; Spark Channel Formation; Photographic Tron. From: Doklady Akadxnii Hauk SSSR 21. 56-59 (November o191)
Diagnostic In resrch related to pulsed energy sources, one encounters

COPYRIGHT: 1976 PLENU.M PRESS, REPRINTED WITH PERMISSION several problems reguring booms of relativistic electrons with power
1E12 - I14 W for heating plasmas, For the coherent acceleratiom of
ions. aiid for the generation of giant flashes of u-ray radiation or

6942 uhf radiation. Powers of this order of magnitude are usually obtained
NRADW STUDIES(RE1AKDOWN STUIES) in the following fashion: electric energy with the density rho/sub R/lGss, Electrical) is initially stored in a large volume and then transferred. within a

GROWTH OF A NANOSECONO PULSED DISCHARGE IN A GAS WITH ONE-ELECTRON short time interval. Into an area with increased energy density,
INITIATION wherein rho > rho/nub 0'. Following a suggestion of 0..I Budker, we

9.9. Eremnma nd 0.A. Mesats discuss in the present article the possibility of using specially
Academy of Sciences of th,. USSR. Teesk, USSR purified distlled water as a dielectric in energy-densitv increaming
Journal Of Applied Mechanis And Technical Physics, Vol. 12, No. 1. pm deuices operated at voltage in excess of I06 V, Due to the high

33-37 (12/1971). dielectric constant of woter, epnilony8l, and the relatively high
Trans. From: Zhurnal Prikledvoi Mlkhsniki i Tekhnichesboi Fiziki 1. breakdown strurgth ESE5 kV/cm. it is possible to obtain specific

Ho-NO (January-February 1971) powers p epyrovinately 009 0 at the load in the case of an optimized
Pulse brekdo'wn on gaps of nillineer order at substantial system for increasing the energy density. We mention for comperison

snerooltgeom is explained i, terms of a dischargy mechanism involvin'. that the us- of other dielectic mateilo (transformer oil or
ehotdel.ctri aisson from the cathode followed by collisional polyethylono) in similar devices decreanen p by approximaly two
multiplication in the gas to give eoalcnrhes. The iechuni sn is und nrders of nagnitute. Woar has still another advantage over other
to deouce a theoretical esuetion for the tine of discharge builduc in d .elecstrcn the electric breakdown strergth of water is restored
mne-electo n mutation. erch is conpyred uiti experiment. 17 Refs. after nn'.rolloble discharges. 7 Refs,Primary Penuords: NemoseccnI Pulsed Dincharge; Discharge Buildup Tine; Priary ran..rts Pressurized Water Dilectric; Tesle Transformer;

Avalanche theory; Stro.er Mechvnsmn; One-electron Water Transmission Line; Multineganolt Output; Water
nitiatinn Nrandon Tests

COPYRIGHT: 1973 PLENUM PRESS, REPRINTED WITH PERMISSION COPYRIGHT: 1972 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
PERMISSION
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(SWITCHES. 0LONING) IBREARDOWN STUDIES)
(Liquid Gems, Iptical) (Gas. Electrical)
LASER IGNITICN OF THE WATER DISCHARGER FOR THE TWIN PULSE-FORMING LINE NANDSECONO FORMATION TIME OF DISCHARGES IN SHORT AIR GAPS

OF AN ELECTRON ACCELERATOR G.A. Mesyats, Tu.. Byhton mmd AI. Iskol'dsbii
8.. Demidon. M.V. lain and V.A. Patron Tomsk Polytechiic Institute. Tomsk, USSR
Instruments And ExperimentoI Techniquas, Vol. 23, No. 4, pp 904-916 Soviet Physics-Technicel Physics, Vol. 13. Ho. 8. PP 1R511055

(08/1980). " T2/19191.
Trars. From: Pribory i Tekhnika Eksperieesta 4. 93-95 (July-August Trans. From: Zhurnel Tekhnichesko Fiziki 38., 1281-1287 (August 198)

1980) The formation time of a discharge In air gaps about one millimeter
In experiments on the laser ignition of a water discharger for the lthe rise time of Sh breekdown pulse is 2.SE-IR nec, was

twin pulseforming line of the Ealmnar prscision pulse electron invetigotr It is shoun that when breakdown is initiated by single
accelerator using a 300-MW laser pulse, we have been successful in electr'ns the time is much leIger than in the casg of eult-electron
triggering a water discharger oith an ausrao time spread of not more initiation. This in due to self-arrest of the enalanches by the ion
then vor- 8 rse, at a voltage batwen sloctrodc of 600 kV. Leser space-cherga field. In the case of vulti-electron initiation the
switching reducss the rise time n tie pulse being forned by 10-1S i mresm in current during tino is due to the development of A larg
and reduces the energy loss in the ., sohargor by x factor of 1.3. A numhr of acalanches from the nitiating electrons. 15 Refs.
Refs. Primary Kevwords Formative Time Lag; Air Gaps; I en Gap;

Primary Keywords: Water Sprk Gap; Loser Triggering; 6U0 kV Operating Single-electron Initiation; Multi-electron
Voltage; Ii ns Jitter; I0% Rise Time Raduction Initiation; Ion Soace Churge

COPYRIGv 1981 PLENUm PRES3. REnCITED WITH PERISSION C1PYRIGHT 1569 NMERICAN INTlITUIE OF PHYSICS. REPRINTED WITH
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(PARTICLE BEAMS. ELECTRON) (BREAKDOWN STUDIES; SWITCHES CLOSING)
iGeneratos) (Gas. Electrical; Gan Gaps, Self)

ON POSSIBILITIES OF TRANSFORMER TYPE ACCELERATORS THE DIFFUSE A11O CHANNEL STAGES IN THE OVERVOLTAGE BREAKDOWN OF A GAS GAPENA. Abrasyan To.l. Bychkpv, Tu.G. Korolec end H.M. Orlovskti

Institute OF Nuclear Physos. Academy of Sciencos ot the USSR, Institute Of itmosoheric OPtics. Acade5y of Science. of the USSR,
Hoostbrrsb. USSR MOSCIw USSR

Nuclear Instruments And Methods. Vol. 59. No. I' pp 22-20 Er0/i96S). Soviet Physics 4 1ournel Vol. 14, No. N. op 1198-1201 (O9/1971).
The MeV d'rect transformer tyse accelerators are reviewed. Units Trans. From: lScestiya Vpsshikh Uchebnykh Zanedenli Fizike 14. 4S-69

geerating electron beans of mean newer of tons of k and machines PSeite.ber 1971)
with cu~ne cower oF lEt-lET l and Frequenvy vf several SOn of con An interruoted dincharge has been used to eoaeine the productiom
are described. The efficiency of the first type accelerators i of light in the breakdown of an ovarooltage gas gap in air under%90-9 that of the second type is up to 80-9I. The Cain parancters conditinns cf Lip C 90-11l f/cm-n, Hg. It is found that there are two
of secero1 accelerators ore given. PossIbilities of increanirg the typos oF discharom, the type being dependent on the number of initialhighnst energies of such drven ~intensive proton beam accelerators electrons: diffcse when toere any electrons and of channel type
and other problems are discussed. when there is a single initieting electron. The observed voltage-falPrimery KEyords E-bean. TransFormer Accelerator; Re.-rated; High cu-ves for the first type of discharge agree wel with theoretical

Effciency; Tonic Transformer ons darved fro tsp avlanche theory. A study has been made of SheCOPYRIGHT: 1968 NORTH-HtzLAND PLBLISHISG CO., REPRINTED WITH PERMISSION dopendenco of tno denv time and switching time on the relative
ir _tnsity of the illumin tion used to r ouce the initial electrons.
10 Hots.

ornyry Keywords: Gas Breakdown; Diffuse Ereakdown; Spark Channel;
693 SDendenno Or Initial Electron Nunber; SwitchingBREAKDOWN STUDIES ) 

WDeI Say(Liouid. Electrical) COPYRIGHT; 1974 PLENUM PRESS. REPRINTED WITH PERMISSION
OPTICAL STUDY OF NANOSECOND PREBREADOWN PHENOMENA IN WATER

EN. YanshIn 1), I. Dcho k , I end Y.N. Vershinin (2)
Il0 Institute Of Automation And Electrometry, Acedemy of Sciences of 6961
the USSR, Novosibir'k. USSA ELECTROMAGNETIC FIELD GENERATION)

(1) Scintifc-Res.arch Institute Of Eneroet.cs, Nooosibrshn
Soviet Physics-Technical Physics, tel 18. No. ), pp 103 -1316 A giE METHOD OF HIGH MAGNETIC FIELD GENERATION AND ITS APPLICATIONS

ai15. From:9. Da
Trans. From: Zhurnel Te0hnhchskci Fiziki 44. 21h7-DO7 lOctober 1973) Osaka Un;versity, Suite, Osaka, Japan

An coperimenta V study has keen made of the characteristic emis o E TranA. .Pimnt1 Sfd h- car riI "--- EE Tnsactions On Magne~tic. Vol. MAG-12, No. 6. Tip 1024-1029
end shedoa pattern of the initial stage of a discharge in o highly IlI/1976).
inhomoge.neous field with the point electrode held at positive and A new method of generating high pulsed magnetic fields up to about
negative wolarities. A 'nuasiholn mech.nism Her the electricl 1 MOe mthoct Uestrcying coils is described. The magnet consists of
conduct-ity of water in an intense electric field in proposed to nulti-layer coils which were designed so an to share the strong
ealain thre eoerinental esul ts. A nov-ionization criterion is Maowell stress wthn their tensile strength. A small H-layer model
forrulated for the pulsed breukdoan of Water. 10 Refn. magneit wa estad and the m-vinun field o 1.57 MOe With the pulse

Priiiry Keywords: Ecer~imnt; Inhomogoneous Field -Scasihole'; uid'h of 0.18 m sec. was obtained without destroying the coil. A

COPYRIGHT: 1974 AMER!CAN INSTITUTE SF PHYSICS, REPRINTED WITH based on the now idea in Proceeding i hnah anenity. A 1.5 MJ
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CONDITIONS FOR THE MAINTENANCE OF THE CURRENT IN THE CATHODE LAYER OF A EFFECT OF THE INITIAL CONDITIONS EN THE DYNAMICS OF AN UNDERWATER
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at the Ioad. is practically indecendert od the impedance of he strong effect on the electrical and hydrodynamic characteristics of
Ascheros circuit. The obtained roation is confirmed eIohrisentally the underair scarS channel. 1 Refs.
with 4-ohm strip i.nes at 5 k0 The characteristic impedance of the prinury Kywnrds: Underwater Spark Dynamios; External Pump Energy
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Magoetically insulahed diodes are widely used for producing 'he oFFcicncy of energy transfer from an oscillatory circuit to a
high-current electron beamn and find applition For gunernin gas discharge occurring -nside a quart. nesset hich is LC ato igowerfal suberhigh-freguency radition of microsecond duration. In the coil in connidered. The invest:gation is carried out in inert
this paper we study the crossithe .gnetic field gases for oressuras of lI-lOT Torn for various circuit parameters and
in high-current magnetically insulated electron diodes in the dinonions of the plasma vessel. The experi.ental data are ic good
microsecond range, where failure of the magnetic innulation can limit corconet with theory. 8 RoF.
the Pulse length 9 tei.. Primary Keywords: Gas Breakdown; RF Discharge; Quartz Vessel; Energy
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ILigid.OW EletricalELECTRIC BREAKDOWN IN SOLID DIELECTRICS

DEVELOPMENT OF A DISCHARGE IN A LIQUID DIELECTRIC WITH RAMP FUNCTION GA. -,V tbv andNtf.smet on
IN LIQ Smon k In titu!o Of AitunoticCyntroI Systees And Radioslectronice. USSR

VVYa. tsh.oc VOLTAGE PULSES Societ Physics Journa. Vc. 22. No. 1, pp 70-80 (01/1979).
.n Footechn s , Trans. From: Ivestye Vysshikh Uchsbnykh Ztodenii, Ficike 22, 90-104

T5 - t , , I I .n Ousr , 19791Snuiet Chusios-Technical Physics. Vol. 10, No. 10, Pp 1420-1423 It is kn-- :that three main forms of solId-dielectrtc breakdown
104/I t66. mar bu d;ntrg~ntued: I) electrothermal; 2) electrical; 5)

Trans. Prom: hurnal Tekhnicheboi Piziki TO. 181t-18S7 lctober 1965) eVotrucnic , Tho laws electrothermal and electrochemical
Earlier we Face publisred preliminary resuIts of an investCgation voccuu- are reeuired for the design and construction of

oF the breakdown of dist~l.ed water in the nase of ramp-function pocua-ttton nsulatioc. The laws of electrical breakdown are
ealtega pulses of e.sitie polarity. In the present article we irortunt in con t v:ttg the insulation of equipment for the
descrite the results of investigtions of breakdown in pure apicoticn of a osd load. I dditioniin the case of electrical
transformer nil. ethyl lcohol, and distilled water (rhoOSES ohm/on) breakdown, is usual tO consider the interaction of electrons with
in a ref-elate electrode fsvtem, the rod having either positive or e nuid structure, and therefore the laws of electrical breakdown

negative Poroit . gieD gemve ceraln information the sold strautore. Itis now half a
r y K r dr ar m ; Re the ir s ntific hypothess a d but much workuncti Pulses; t.an to tb e 0 on dielectric breakdown. Various explanations of

LiPuid Dielectric Breakdown; loni atIon Proness brpakdown hoe boon proposed. Those eplanations have been given in
COPYRIGOT: IEAA AMSiAN INSTITUTE OF PHYSICS. REPRIN)ED WITH iru ionoorass and reviews and there :is no poit in repeating thee

PERMISSION ho-u. It is sufficient to note that oer the lest 50 years
t~reto,€ann haue tended tu the vie that the electrical breakdown
oa sold dielectrics is due to impact ionization by electrons and

AIRS that the thei.y rust be based on the solution of the kinetic
1NREAKDOWN STUDIES; SWITCHES, CLOSING; SWITCHES, OPENING) outons rip: 0 is deFinite irterest in giving on account for all
te, E-b as G -be.s; Gu Ga -eaEl teso c.rO...-.s .hin the scop. of e single paper, which has not
DIOCHARIE INA IGH-PRESSURE lAS. INITIATED BY A REAM IF FAST ELECTRONS noon d-0 c'oe. 8 Rafn.
R.M. Kovel'chuk. ¥.V Kremnev. GA Mesyats ad YuF. Potalitnyn Priaiy rii SolId-dloctrio Breakdown; Electrothermal;
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Trean. From Zhurnel Prikladno, Mekhaniki i Takhnicheskoi Fiziki 6.
21-29 t'naebm!r-Decenker 1971)

It has been shown that, to aoif forning A discharge channel in a
hieh pressure gas. one must hone many initiating electrons before the
stert ef the discharge, distributed ove, the cathode r through the
discharge gep volume To echieve this Kove'chu. en at. proposed
using a bees of font electrons The present caper presents results of
innst~gat~on of a Visoharoe in nitrogen at pressures Ho IA aIt.
siret~d by a beam of electrons with an acerage energy of 100 to 500
keyV A channel-less tve of discharge Has obtained for voltagen obose
IES V end far wtched cumi. ts of tans of kilnam-eres. This tVp- of
disChorg has typicelly a scefic awsorbed rowe' in the gas of the
o;der of lET to IN W/cu cm. or more fur a tie of the order of 1E-
sc. 7 Refs.
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ELECTRICAL CHARACTERISTICS OF A SPARK DISCHARGE IN A CIRCULATING Vacuin. Iloctr elT

TRANSFORMER OIL OR'TICh OF A HIGH-CURRENT VACUUM SPARK BY THE HIGH-SPEED
0.5. Rorshunov. G.A. Kiselev end Yu.B Fort, INTERFERIMETRY METHOD
Applied Electrical Phenomena. Ho. (S), PP 22286 (08/1969). S.F. Bugeo. RB. Iaisht. EkA. Li*nnoc end VP. Stesco'
Trans. Fros; Elektronnay. Obrabotka Materialov 4. 41-46 (July-Agust Institute Of Atmospheric Optics. Academy of Sciences of the USSR.

1969) Moscow, USSR
At the Present time gas-filled and o.cuum-tvpe peeked spork huh Temneroturo, Vol. 14. No. Hi on 1U27-1D12 (lZ/IR7A).

dischergors of various constructions ere widelV used am sources of Trans. From:; Toloficike fpsokikh Tomooratur 14. 1145-1150
hioh-uoltae. sharp-fronted pulses. This is largely because the lvombgr-Doceber 19;6)
working sodium of such dhsoargors has a sufficiently long-term This articlm givos the results of an investigation of the
stability when nub;octed to tho effects of the electrical i di distribution of the electron co.centration in a oacuu spark with a
ocurr g Periodicolly cetwoen the Hlectrode. For this reason tho duration of ITT nson, with a current of 4 6A and an interelectrode
electric f'old strongth in too gap remains nearly constant from ostenco of 0.7 no The work was carried out using e Michelson
breakdown to brsakdoun; to a Larga onnent this nakes cossblo the intcrfe-omorr uth a spatial resolution of 30 micron. It is shown
ntvoul ~tation of te parameters sat up during the coa.ing o the thuc the nao'ial concentration is attained at the anoda in the finel
high-voltege pulses. 6 Refs. pann f the dishergo, and amounts to 1E19 noon. B eRs.
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Tomok Polyteohnic Institute. To.sk. USSR (Livuid. Electr al
S"uiet Physics Journal Aol. 22. Na. 1, pp 81-94 (01/1979), F.RMATON UF ELECTRICAL BREAKDOWN IN AQUEOUS SODIUM CHLORIDE SOLUTIONS
rrans. Prom I-cestiva konshikh Uchebnykh Zavedenit. Fziks 22. N.P. MeTlniko, G.A. Dntroumov and M.Yu. Stoyek

115-121 (January 1979) A A. Zhdancv Lnningred State Untoarsity. Lenningrad. USSR
The deeclop-ient of electrical youer. associated with increase in Soviet Pressl-ehical Physics. Vol. 9, M. 5, Pp 730-733 TII/196A).

the volume of power trensmoseio. in operatinl-strens levels, end TreAs. From; Zhurna Tekhninhesko Fiziki 34, 949-951 (May 1964)
in the power end reliability of individual units, imposes ever more V high-eced SFR-f. camar. has been used to refine some previews
stringeant requirements on electribl-engineoring materials eA, in ronults, attan new deta on the rate at which the discharge channel
parti-ular. o in tng mterials. The hilgh electrical srength of and its gan onuelope develop, and follow the development of shock
nsuieta li, qu ids chir go ad h arc-suppression waves Icharical rnd cylindrical). 2 Refs.
proetn, their techn. ther cha d ds; Electrolyte Breakdown; NC) Solution; PhotographicIS, kl oven- e other Eheapness, an rWayKy~r
tlher n. -revair after broakdown-these and a whole series of other iaEostic; Spark Channel; Gas Envelope; Shock Wave
gualit"e are resoonsible for the wide use of liquids as insulation COPYRICRT: 196t AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
in h gh-vltage equipment. The rapid increase in the electrical IRMISSION
strength of liquids with decrease in the time of application of the
motactal and the high dilactric pereittivity of most insulating
liouns, in combination with the Properties already noted, noun that 7000
they procide an i rreo1aneabla insulating madium In acocumulator ar (BREAKDOWN STUDIES; SWITCHES CLGSING)
lie-foomrne ganeratore a

1 
high-valtage pulsee. which, an sE known. (Electrods; IAcun Gaps, Electrical)

haco beev widely used in recent rears to obtain powerful beens of FUATION UP HEW TIISSICO CENTERS ON A CATHODE DURING CURRENT SWITCHING
relatiuistin eleotrons. giant x-ray scintillations. strong Pulsed IN VACUUM. I. PURMATION OP NEW EMISSION CENTERS
electromegneti- fields, etc. Because of restrictions of space, the D.I. Pron;rovskui end V.P. Puchikrev
present work deals e Vtremely briefly with some aesacts of Academ of Sciences of the USSR, Toosk, USSR
liacid-doelectric conductiov and breakdown, while no consideration at Societ Phsics-Technical Phyics, Vol. 24, No. 12, pp 1474-1478
all is giuc- to others. 80 Refs, 112/ 979)

Primar
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Keyords: Weak Electrolytes; Electrlcal Conduction; Breakdown Trans Prom Zhurnal Tekhnicheskoi Piziki 49. 2611-2618 (December 1979)
Developmemt; Liquid Dielectrics; Strong Electric The oonditions prevai ew in the cathode eheath are analyzed. It
Field; Ionization in shon that the fornation of new emission centers below the plasma

COPYRIGHT 1979 PLENUM PRESS. REPRINTED WITH PERMISSION of the cothoda soot by a mechanism involving eoolosion of microscopic

fine tips can occur at distancos approninotely 1E- cm fro the
orimar' enission center, while a mechaniss involving the breekdown of

6995 eoenetallie ivolusons and films on the cathode can explain the
IBREAKDOWO STUDIES) forretivo of re enission centers at distances out to IE-2 cm. The
ISol a. Rlentr cal) ecrorance of eission centers onasarrow probe separated free the

Estt EG BAANCE FOR A SPARK IN A SOLID DIELECTRIC coi-t of igiiihon on the cathode by a distance of 4E- - 1.2 cr is
N.T. Zinove and 1.6 Serkin studied in the spark and arc stages of a vacuum discharge. TheT
nmsk Polytechnc Institute. Teesk. USSR ec-rnninl results can be eplained wall by the second mechanism
niet Phision-sITechnrca Ihysics, Aol. 25. No. 3, p 569-370 113/19781. Von the fr-notion of new emission centers. 30 Rots.

Srans Prom hurval Tekhncheskoi Fiziki 48, 624-626 (March 1978) rrr tey.;nrds; Current Switching; How Enissin Center Formation;
In the boundary-value problem associated with the properties f Micrnscvpic Fine Tip Ecplosians; Cathode Spots;

the flaw around an eppanding spark in a condonsed dielectric the Cathode Potential Drop Increase; Cathode Inclusions;
boundary condition is incorporated in the enery-balance osuatien far Cathode Film
the spark channel. For a buried' diecharee in a eolid dielectric. iv COvRlCtT; 1979 A E ICAN INSTITUTE OF PHYSICS, REPRINTED WITH
which case meas'res are taken to preoent the products produced in the PERMISSION
seark channel from escaping into the aebient medic, the
6epry-balance eguaion contains only three terms (lia first
approxiation], be analogy aith discharges in l7uds. The authors
compare eoperiiental results to those obtain.d iRh the proposed
oreakd wn md eL. resu tBREAKDOWN STUDIES; SWITCHES, CLOSIN

Pricry Keywords; Solid Dielectric; Energy-balance Eguetin, Spark Vacuum. Electricel; tncs Gaps , Electrical)tearyaKeywords: Si ountdry; Iodlte Y* P ShAr FitmeTI'O OF SF1N EISSIN CENTERS ON a CATHODE DURING CURRENT SWITCHING
Canct cun, d .r he o ition; IdDictre IN VACiUM. II 1XPERIMENTAL CONFIRMATION FOR VACUUM DISCHARGES
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V-ann. F-un; Zhurnol Tekhnicheskoi Piciki NH. 2619-2622 (Deceeber 1N79'
The rvults iteried in part I of this work are used to show that

6997 nn.e.. irnclusions and films on Rho cathode determine the natare
ERREAKDOWN STUDIES) a-u ceOCit Ofo the rapdle n nathedo sathe natra of the
(Gas. K-beam) cet 1-s ri n in noseco vacuus .i..h.rges, the spontaneous

EXTERNAILY MAINTAINEO DISCHARGE WITH A GASDYNAMIC WINDOW FOR A -r 'rnre cf new cathode spots in vacuum parks., and the appearane
LOW-EHERGY ELECTRON BEAM of cathode sots and moing double layers in 'stiaight-disnharoe'

Y.. Bych o. Y,. Kornlen. GA Mesats. D.A. Noskoc, V.V, 0sirv, drones. 10 Puts.
L.N. Orlikov, AG. Filonv and E.V. Chik;n Primary Pacuerds Vecuun Breakdown; Enoerimental Confirnation;

Soiet Technical Phys-cn Letters, tot. N, No. , pp 206-207 105,197g1. tnr,ntal'lc Inclusions And Films; Cathode SpotTrans. Prom; Zhurval Tekhninhaskoi Fiztki 4. -SIt- IBMay 19781 Ovycaritoce; Sathode Sent Motion

Systems in which fast elentron bims are used to eccite vaome COPYRItfT . 1980 AMIRICAN IISTITUTE OF PHYSICS, REPRINTED WITH
discharges generally include an accelerator with an enit window made PERMISSION
of a thy foil, which isolates the accelerating ear from the
gas-filled gap and which isolates the discharge cell with its ooer
supply. This exlt window complicates the design and operation of the 7Cl)
system because it tends to fail in cw operation; aoraoor. the (?PP0uFu PW? STUDIES)
electrons must be accelerated Rn high energies in ordar Ru pass Vi-n. 1; cric
through the winno i thout lIng er y high-energy electrns' IVLMATTON OF PLASMA CHANNEL BY A VACUUM SPARK
mi ihe optimum choice for on nine the gas becausa the icnitefln P t "-nht. B A KiSa1blae and N.A. Ratuohin
cross sectcor decreases a ,ncronine energy In this letter cc O'v i,, n Sciene of Rho USSR. Tomsk. USSR
recnrt the f.rot ran ts on th 1e c scc a occelor t;r wit. a n.a PrVSicn-T.va l Physics, VOl. 2S. No. 6, pp 779-780 (06/190).
ea1donanm: widow 'n, the c'. teilcn of a volume f~c, ,;a oin i-1. tJrll Tekhnichonkoi Fiziki 50, 1350-1DS1 (June 1981)

Primary Renwnrds. el,,- i Oscaroo; E-heam Suained. ban fveec In r-cent vVprs there has been growing interest in processes which
Winlue; Ioa Los; Glow Di scharhs 0.,cr i o t vlasn a of 0 vacuum spark in connection with the

CryRIGnT 1t e-EelCiAN INS T!TvTT OF PhYSICS. tPPINTED 61)1 nncve'y ta. such plasma contains high-temperature regions, dubbed
Prr"ISST]s pli-- cc. Tn" The citial chose in the formation of & plasma point

Ic-s in-,ci!, a or vacuum breakdown, end the trensitios from ,
rahl1, ion- d rotal caper to o plasma with classical conduction Is
.i -tuionabio interest for the study of this effect. In the
prena~t ~cper TIomon scattering was used to study the plasca pP a
r~io n.,n sFrrk. induced in a two-electrode apparatus with as
.qnlt-g dvoc.. .n ccurotun such as " usually enmloyed in
,vesiaainns o ths kind. S Refs
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t11oe1nberO ne 1979 Th n-c cSostru -cna er19 phsia cretarstics of

A generato otih-Volt..e recteeguilar Potses built is the fore high-urret alactr.nanleen with eno r ' e''. h ,i .Puiatbn V,. ery of ap.oietl 0.5affereresu ncc ed 1-snt. Ew-stago shapinne.lines tTSLI, SacretoCproiitl dadorrct pulselegto a
-s desribe..d. ahTLi h utcedbe*anltgatdsoere opo-ein Ily .. ccrsen ar p gin A Refs.
ctroled by a spiral generator. The triggerin ranee ofI the lrisary, Keycods E-bea. Generation; T SMed Energy;IS A Current; 10dispharger is Alt;. The -u-s- Goad Notu s30A.tepl.ip cn Bea Drtin Magntic Inslaion

duration is 20 microeconds. the current -s 10 660. en the Cathode Plasno
erinae Revords Pus Gnrt.;, Pulse Shpn' ie etnua COPYRIOC', lOOT PLENUM PRESS. REPRINTED WI1TH PERMISSION
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I MPIROVED STABILITY OF EXPLOSIVE-EMISSION MOLTIPLETIP CATfODES oet Ptos schni ph PP

1 5 , Vol. 01. No. 1D, pp 1222-1225
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En9e 'ho Frc~ ros- Zhuro Tbnichskn,' Pfichi 46, 2080--09) (October 1976)Soio tchiclPhysics Letters. Vol. 4. Na9.p N341 .../0..1 N carnd brech'dour - s tu died fo see- pclye.rTns FnPis'na OZhurnal TekhniChenbei Fizk 4. 1083117 poctyee plsyieccreh athnoae oripl
ItetS br 14 c"I)hloride. nylo-A. and teflon. 7 Vae.

Behnoat al. hae shows that eaPloieais cathode Ic1: be eiryKeywords: NanosecondUreehdoen; Ge,1era I.1 Poleer;ul, Venceno
used to produce eetr.s-current pulssaprene IE- I., lon Fild 0-lcti Gta noeeeu ild;
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(POWER CONDITIONING) 7)13
(Pulse Transformers) I

CO/SUB 2/ LASER HIGH-VOLTAGE POWER SUPPLY BASED ON A PULSED (LaK0.- EleTriUca)AUTDTR AHS PODMER (iuo lcrcL
.Y. ApollOnon. A.l. BarchuToc. 5.1. Oerohanin. I.E. Esnonovi E.N DISCHARGE PHEHEMiA IN LIQUIDSPirsv, fuWA. Shakir. V.A. Yamastchio., A.V. Kricosento. s.S 1 S -iici'nikvv and N.Y.. UshekoePelAt.n and B N S..mk G.M. Kruhiahoc ,stii Institute. MOSCow. USSRPhsis n AB dy o. c e nUSB So-tt Physics-Technical Physics. Vol. 1O. o. 9. Op 1307-1313
Physics Institute. Acaemy of Scienceso the ESSR. Moscewi 1111/19401. c03/ 966) .
Instrunents And Esoerimectel Techniques. Nel. 21. Ho. A. p,- 2-1604 Trai. From: Zhurnel Tekhnlcheskoi Fiaiki 35, 1692-1700 ISeptember

T12/1 9701. 19-v
rays. From: Pribery i Tonie serimente A l l tvhe development of

.Hoce.ber-Decembar 197)1 dich rgs in to f ST gteth deep Se kVe
We describe the construction of a high-voltage system with

Pulsed eutotransformor for the supply of a CD/nub 2/ laser with distillod .tr (gamma c 1e-S/ohm cm and ethyl alcohol (industrial
transuecsm discharge. The system paraseters are U/sub sos, 15! k oracci eider , puloed voltage in rod-to-plece Icr-p end -rip) endI/sub nax/ 0 kA, end the length of the discharge current T/sub c/ o-to-rod r-r1 gonrtries. The interelentreds gap was cared fromSI mi cresenood. Several models were tested. with different cci0t 6 vlso us eghHsve~ fo . o7

icr:,.c~~~~~~~~~~~~nod.o~ I ramdl a.tse "l if l--- - ,t the ...)litu de aorresponding to 5C% of the dischargecross sections, transformation coefficients, end number of turns in vicu nos a in
the wirdings. Stable glow discharges were obtained in gas mietu-cr Pr.- feYw-d Lin:'d Breaidoun; Water Breabdi":v Transformer Oil
CO bu 2/: N/,ub ?1: He = 1.2:3. 1?2:2, ):2:o-15M~.1B kn .vPu; 60PCD/sb 2: Nsub2/:No ImiS.l~2:. 12:15 i a ulue t - reuliown; Alcohol Breate-ics. tcdrof Gap; Rod-plans
O0 en at energy Pots up to 400 J/liter atm 4 1aFs Sep. Brootdo, Dcvelournnt. ahotographic Eivanostic.

Prisary KEywords: Pulsed Autotrensferner: Transverse Discherge. 150O ;OPYITr'c: I9tA AMERICAN INOT[iLTE Or P}ifSTCSi REPAINTED ATN
Velta; 20 kA Currant; Maimun nrgy-tra PEMISSID
Efficiency; Minimum Pnergy Reloa Duration; TOW M
Instantaneous Pouer, t- 1Hicrnm7cono Ciirroi
Duration; <u ND, - ulcm Enei oy Input ''IS

Secondary Eeycords: CO/su! 2/ Laser 'ver Sunfic :Yl.tia.. SiJIri)
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GAS-DISrfARGE COHTRACSION

7101 L.A. Puraty,. IG. Prsiecteeg, N.E. Pis'-ennyi and A.I. Rekhimov(ELCCTROPecGAEIC 7 U GENEPATIO-i) Fuclenr h;.snrq Scientific-Research Institute, M:sCOw State Un.versity.
(Magnetic)1 r p~itt~

COMPRESSION O POGSETIC FfES .0 I Ltic.. SPHNRICA . .CA ". urature. Oel 13. Hu. , pp 3RO-SH4 (A/O9TS).
-i Frn Toclofiziky tisobibh Temperatur IS. $SO-Alt (May-Junea1 Bodulnnsl~i usc Y,.uA. Montvode. 1975)

MoqcvV. USdischarge in cylindrical tbe Contract. s the
Journal Of 0.plisd Marhnics And Technical Physics o II. a .

991h 9 (:k67...r -A iMc sous; the decree of uotre.tion is dacendent o mann
Tras Pi, m Zhurnal Prikladno, Machanni I Sethnichsskoi Fii II detnilod rorin tns nuciies te dogree of ionization, the

110-15 iNoaamber-Iscesbr k) Icinred P.rt1-. recombination n*chenism, and the eletronegetiv:
The i,.utiuns descri bin the coPression of " segnetic field. inpurity concentration but the usu I contraction mechanism for aprctucr a systemnf meridional curren to. in an imploing (00 cylindrical tube In rodial dinulaceent of the heated gas freeopt crir

'  
avity era soIced in the present cosmuvication. I tic a.i toirds t.i Perihery This is due to the radial teqoereturePr~moi./ F.;-o-irdn' Flue Couression; Plane Parallel Conductin trodenr . which it f args free the surface heat loss. Is-dstnili. the isportence of the heenin in the contraction, we cadeEOPt5IS;"t". L rfon P l, iviri eoer IP sig t eo l encer ients w-th a )'ass tubs fillsd with a gas carrying aPLEUM PRiS. RP D WITH PERTSSIONr li dichure, e (he pressure, current, and voltage were

chos -i sunt h th ths d he fl the entire cross section. Such
o d-ncharog ull burn in s stable feshios if the circuit containse
balle rauist once uhos. v aloe is gocarned by the di:charge current.
and uliic usuolly hen to be much greater then the plaso. resistence.
lv tii.. cne. ann current fluctuation In the plasa results in a
c n n Ohs aancerf ptentie" differences between the ballast
r0sist ec. "nd thc f:nharge tube, which tends to stabilizae the
ttn. 7 Pefi

Pr-msry Keywords: Gas Discharge; Diffuse Discharge; Discharge
Contraction; Current Depandoc. "egunitv
C1nsn troton iY PnllGftT 197% OIFHUI JuL55, REPRINTED WISH PERMISSIGN
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(POWER CONDITIOHIN) 7123(Putlse TransFormers) (REAKDOWN STUDIES)G HE OSCILLATORY SYSTEM OF(Gas. Electric)GON-OLTA E RANSFRATER FOR SUP PIG HIGH-CURRENT PULSED ACCTELEADORS SOME CHAPACTERISTICS OF A DOUBLE. HOLLOW CATHODE WITH THE PULSED SUPPLY
-le , . h o i id S V H akUO THE CATHODE-EXCITERAll-Ujn~os Instituta, Moscow USSR TuB.. Atnehev and V.N. Muzgin
i Journal Of Applied Spectroscopy. Vol. 23. Ne. U. pp II-OISA (RH/I.H741.I~strus, ts And Experimental Techniques, Val. 17, 40. 6, P 1559-1562 JurafAple pcrsoy :It iPL13I5.(9L7)I ec1h o .A. Trans. rom. ZhurnlI Priklednoi Spektroskopli 21. NIH-t:g (September

Trans. From: Pribory I Tmkhnlka Eksperimente A, 14-17 1971 -(Nocenbey-December 192) The woe of a double, hollow cathode with separated zones forGeneralized charateisti or:he upe ranaporatic, and y9 citotion made it possible to obtain a qantity ofr Ivn for the coupled cir itdat on the chanir for a discharge in hot and cooled hollowtuned high-voltage transformer, which enables one to selculate the cathodes. In conoction with thin it was of interest to wee thecircuit parnaeters when rthere isononline:r loadin e.which is typical method of the indeopendent control of the processes fr theof igh- current xPulsed electron acelerators. A Refs. i- infth..l.'trJadfothexili"7 
is

Primary Keywords: Tuned Transformer; Nonlinear Load; Electron evaporation of the sample material aend for the ecitation of iteAccelerator; Theory; Eeperieent; Switching nsectrun to study such little inoestigated narlations of theC o ns ditctrre in a hollow cetgod* as the pulsed dinchargo In this studyCOPYRIGHT: 1975 PLENUM PRESS, REPRINTED WITH PERMISSION a Dichorge te rl ws used with a duble hollow i.atho.e, analogous tothut described eer~er. (he cathods-ecuporotor was supplied by means
f , direct currant and the cathode-exciter was supplied by a Pulsed7117 
current hoving an ar pitude of frm 1.5 to 10 amps for a followingIPARTOCLE REAMS, ELECTRON) frequency of the pulses of from 20 to 000 He. 12 RefsIT .Priurv Keywords Helium Gas reedown; Optical Diagnostic; Enission(teserat in)octu;HollowCtoe 

Iowefotg4IGH-CURRENT PULSED ELECTRON GUN BASED ON AN ELIT-1 ACCELERATOR P!T1trPUM RESS. CAthode; H pMs N VoltageV.A. Dz s Ilic'ev and V.E. KhodIich I ERISS
Phwsiun Institute, Academy of Sciences of the USSR, Moscow, USSR
Instrumoits And txperimental Techniques. Vol. 14, No. 3, pp 110-113(06/1971).
Iran,. r.: Fribory i Tekhnik Ekeperimenta U. 157-158 (May-june I97II (5WIICHES. OPE1H9H)Tna construction of an electron oun based on an ELIT-l acelerator (EopIosice Fuses)is rop-ed which allows pulsed electron current of up to 1 A having SWITCHING CHAPACTERISTICS OF EXPLOSIVE DISCONNECTORS WITH RAPIDa current- pulse length of 10 neoc to be obtained at en eccaleraticg DESTRUCTION OF THE CONTACT ELEMENTvotyse of MoF . 2 Rofs. KA. Aziano. N.A. Akhoerov,.1 K Rozorenov and V.. SeonhenkoPrinrn Keyucrds: Electron Gun; ELIT-l Accelerator; <=0 KA Pulsed Moscow. USSRElectron Current; II neec Current-pulse Length; 1 Jcura I Of Applied Mechanics And Technical Physice. Oct 19. No. A,PeV Accelerating Holtage; Insulator Dielectric 456-49S (ER/197).

trn gt g Trans. From: Zhurnol Prikladnoi Mokhaniki I Tekhnichskol FiZiki H,COPYRIGHT 1971 PLENUM PRESS. REPRINTED WITH PERMISSION - Jly-August 1978)

The motersino of the rerue of application of inductive stores,
including their one to obtain high-power electron beams and to supply
plasem-dynmic systens with energies greater then I K. innolnes the7120 design of ultralow-rssistance (aporocinuely 1K-A ohm) switches *or

(ELECTRDMAGNETIC PIELD GENERATION; PULSE OENKRATDRS) power lewels of IEII - IEl2 A and stching rise tie ef 10-6 - IE-(an ic u C NRrmi .n PULSEGENERATec. It would ee that such switches can be designed using theN T ) principle, cf the raped destruction of a contact element by anM AGHETIC CUMULATION eplcsiue chIr'e. fener,* a number of problems arise in thisnA.Acdei . . Salokriicin .R. R. LVydae. E.. Sirnov. Yw.I. direction which can only be solved eperi.ntally: l) What should theFyhhn.v Al. Poloosbi. O.K. Chernyshec. E.'. Feobtistona. E.I. length of the destroyed Part of the contact for a gives switching
Uharinon and Yu.U. ZysiSoviet Physics-Doklady. Vol. 10. No. 11, pp ID'5-lOtl IDO/1H6A). coltego be. ani how does it depend on the current and geometry? 2)

Trans. Prom: Doklady Abedeii Naub SSSR l6S. AS-Na (November O9bS) hat is the minimum nitching t;ne determined by the interaction
Any eposion is an ebundant source of mechanical end thermal etween the esplosion products and the arc which occurs at the pontsAny . in 9 .. S abunprood a sou e of mechanicloand eri hs of dostruction? 3) The reloation betwean the ratio of the mIses ofenergy. 190 51 Saheo t hprop set possibl:e wa ofinceringethis the ecplosive charge M/sub s/ end the contact junction , aohecenrg y to naetn fr te I the g .rrenea lies e osfdie M/F/sib s/, and the so ,(ching power for a gimen thermal stability offor p in n filds and currests by the elosibe the current-crrying eleients. On this paper we present the resultse dfraionof curat A-carrying conductors. The process hen be of a stony oh the switching characteristics of soma versions ofcalledmagnetic cumulation. Here e describe brieflytwo typical uplosi -itches (ES) with rapid destruction of the contactgenerators of this tone: the Mi.-l (which employs compression of en ¢ee e:

acidt magnetic field) end the MK-S (ejection of the agnetic field en. IRAsro1 soeoid e~d saseent d o i b the -2l on y 4. priory Key0ori": load Circuit Characteristics And Perameters; Rapidfrom, a solenoid and subsequent cospressic, by thewalls ofa a Conact Eleent Destruction; Ultra-low-resistancePrimer
0 Keywords: Flue Compression; Magnetic Cuelation; Asial Switches; IE' - E2 W Power Levels; OE-6 - IE*7Magnetic Field Compression; Coaial Line Wall sec Switching Rise Times; Explosine SwitchesCome.ssion; Aluminum Tobe COVYRIGH 1979 PLENUM PRESS. REPRINTED WITH PERMISSION
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(VEAKOOWN STUD!ES; SWITCHES OPENING)7l21 iulod iig Wires; oplFsine Fuses)(PULSE GENERATORS; ENERGY STORAGE, CHEMICAL) VOLTE WACFcRM FOR EXPLODING WIRES(rlux Compression; Flue Compression Generators) .a. -udocich -rp p 4 4P. (u1he9inMAOAETOOMFLOSZVK GENERATORS tmsnnou Powo" Tcs(totte, Mcnncw. USSRA.S., en lchmicyl Yiysics .tters, Vol1. Nh, II p0 tH-4t1 1 0 1/OH7SI.
Soiet Physics Uspekhi. Vol. 9. lie 2. pp 294-299 Vol/9ibt1 Hocosbar 19701Trans. From: Asp. Fie. Neouk AR 725-234 (April A) It -sFun elsewhere that an -tte through w.A.h a highecerl recent enperimental end theoreticol papers aI dmooted t, current .I car be estrye d h y c pstnctoi 'h'iou .The deve.Pee-tthe use of epplosiens to produce wltraotroncgsagneic 'melee. The rsnt isomilit es iesroy liui coD ntr leads. inThe finaleen

sane tac was else the subjoct of a rece-o inOor..+i-, .1 confereiro ral/sq. t cotirn u u b s t conductor infore. Soptimber I9S). In the USA end tho S fH -tian. uit un of each arcraiss themillion goons were attained in indinld:l eooii'Tmn,i S,.muais' M'' r5 e ¢t il{ 
f

ec Icfll hqs-e .r-s iiu ci,.ndcu by as increment to a value not lass tharweeuer ilds 10-2le5Me dsrion he Raus i bo itriitsOc )lP , sis :oesUr., :* iig un -t,-'-u Itago drop in the arc, this effect ber;I4n toiPislew desribts n,.el sttui l pi n-lo, .i mc.i (esmod one noltooc stan The comber of such breaks and arcsmegotmop loicger
h  

-s end ~ Sain c cle..ii muchnmcreuse sraciclr. end efter thu first arc is ignoted. the voltageProblem s involoing the;- noPlcaton. IL, ktaf s iicrn tr a. #,m ulir wre ii-creases rapidly. To be eble to record theP 
0 yw ed lus C- s os as"r. ndl Unicen coins ne ' c., : r. . t. - ntion of arcs in the breaks. It isCOPYeIGtTa l966 AMens:Loss.esu it'nrE OFdniral . " nietir; (hery .eue ii - : r the ontauo with high time resolution. TheLOTOGT iR MERSIN Io,-OTEorip ; .~O si, sp (i'i,s born perforcaci here in the following manner: When

.l teiu..is to flow fron a 0.1151 F capacitor bank through a wire
ooit in series with a US6 ot belest resister, a signal is7122 

a2a 0:: .u a G5-27 generator. and this delays the Pulse triggering(OREAROUWN STUSIES) the SR-2 osofllosco. The delay is ohonan epprnoimetely equal to the(Gas. Electrical. lr, e b-t ~%e tinthe start of the current .r the very rapid growthONSET OF THE lNsZ4, iO INSTABILITY IN A PERIODIC. EXTERNALLY SUSTAINEC of the voliage, m Rfr.OISCNARGE IN AITRO3E AND A N/SUB 2/-CO1OUS 2' MIXTURE AT HINGH PRESSURES Kriror Ray-Iords FuPled-ng Wire; Voltage Tamurement; Nigh TemporalKA, M?~atoc. tO. Fis'enyi end A.T. Rabtimon Fsoluti;on; Voltuoc Steps; Magnetohydrodanamic
Scientifin-Rosarc. Institute Of Nuclear Physics, Moscow State Instability; Airs tonstrictionUnive-sito, Mssco. USSR COP-RIGHT: 1976 AMEVICAH mNSTITE Qt PHYSICS, REPRINTED WITHSoviet Jou n) If Plasma Physi S. Vol. I. No. 2. PP 2T0-232 (04/1977). PERMISSIONTrans. Fron ('Z. Plj-y 3, 105-H0 (March-April 1977)

Whe an I ema))
0 sustained discharge is ogerated Ir a train of

pulses in a high-pressu-e gas, the aioum specific energy which caninto tite different from that ic the case of 78 A NANOSECOND PULSE GENERATOR FOR SPARK CHAMBERSsingle-pulse eacitetion. The time evolution the instability which A.. Alimh.ny.-, A.S. Alksonyan. G.A. Verb'e.v, R.L. Kabels. end V.K.
limits the number of pulsed cf a homoganpos. ectercally sustaineddischerse ir nitrogen Is difforest from ihat in an H/sob 2/-CO/stb 2/ *mWnr t-otrsnAF.Id, I n an 

ral ht-Pettarso, AFE, OHLmc".e. The dilFferoo in atinibutof to on enssiitiel di f'Prenc a 9 1F[D;ol71T- R1/INT .the inth ]ty. 9 Rots. Aiit AD-A877 /Rb.Prima-, tewords: Gas Dichorge; NengelFsustained Discharge; reaktdoon S0 7Instabity. Temporal Resolution; Chong Electrodes; bn asetnect evailabla.A/sub 2/-Cs, 2 Mtur na e l s e s; S k Chambers; Ma tic FieldsCOPYRIGHT. 1977 AMERICAN INSTTTUTF OF PHYSICS, REPRINTFD WITH Tranl atr , S SPEI..rTSSIDN te-nsfsry Keynours: Strip Lines; Arkad'yen Mare Generators; Coegil To

Strip Crossover; NTSDODXA; 
TISFNUR
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( ENERGY STORAGE. INDUCTIVE; ENERGY STORAGE. INDUCTIVE)1(2
(Ind.ta,. Sysems(PARTICLE SEAMS. ELECTRON)

AN INDUCTIVE STORE MOTH ELECTROMAGNETIC CURRENT MULTIPLICATION IGeneraclonl1A. - uley.1 AS. Kiber1din. I.V. Keel.,. V.0. Kuctinskil. K..Leao0NG-URET MICROSECOND-RANGE RELATIVISTIC ELECTRON REAMend Y-.U. MorTi vA Dkidn MV vin . V.A. Petrov eod S.D. PanchenkoD.V. Efrepo Insiititute. Lenigrad. USSR Sovit Physics-Technical Physic,. Vol. 20. No. 12.,p191~Electric Technolo USSR. Vol lOP. N1p (-1
Tran. F- E~k~tr~h..t:'i0'!7_ ; 180)Trani. From: Zhurnal Tethichskoi Piziki NO. 2568-2573 (Deceeber I97S''Ans. d- Prm Elkrichstv 10 I ti-NH .INR) Alcrmgntctn exporimental study to reported of Vihe Possibility of ProducingAnr int ie. enrg soeidecbinwhe elcrmgei a microsecond. kiloampere pulse of relatinistic electron, in en

curnI ulilconi*sdtoices thia eot uren oh oritlerstor with o gap consisting of a Point cathode end a planeloa wthot ncrasng um curet.A tvrolde gemer iecercde. Necause of te radial beam divergence in thie configuration.wh .ciclrcil utlize:d."A ehe i imposed toatrthevauof l,*stoe a onappopratemomnt~aiincriis curen witeu electron current density sear the anoei reduced. Th,,othtor ateMorpiat f0Pn oices urn ihu reduction makes it Possible to prolong the spontaneous brakdown ofelabrt wthn tm. Hig eficienc vIs reported. 2 Rafs, the accelerating gap. The epectrun of accelerated electrons is
Priar Rowods:Inutive tore; XElecmanetcy Curran studied The absolute energy calibration in carried ouwith a beta

Multpatio; S Eficeny PerSwitches; nrce 7 Rf..Grae Mechasnical Strength; Mechaon'Ical'Pvityd'DlMultiplication; Simpler Comuato System; Enoo 6macyode ena ccelertn a redu;IM us
VolageGenratr;Acelerating Tube; SeletcsiCOPYROGlf: 19 Elect-i c Strength; Inrad Metal Mass Electron Nen;tMicroseon dKilpr PuseI PEGAM P ES LD.Iloctrn Current Density Reduction; Inhooneous

.. tTn" aI
MagnetictFiel

Siondary emywords: .a.ia 1So n . Divergence
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(RREAKDOWN STUDIES) PRISO
(Sait. El.c tr iall)

DEVELOPMENT OP A SPARE DISCHARGE. I 74
5.1. Andrm end &.I. Orlo 7145
Sovi Psics-lechnitcvical Physics. Vol. Ill. No. A. PP 1O-111 (ENF STORAGE. INDUCTIVE; ENERGY STORAGE. CAPACITIfE)1IElec tri Te (0€6Syste . C strons. From: el T ihsko0 Aiki 55. Ttent.(ugsm9 1hDUTIEkbNTORAGE BANEFOE DYE-LASER PLDT PNGIt is shoic enobe an h coni .1. ArtaevpevenA. artdhin. V.V. o-ovko and HsI.it Ean inspark channel during cie first curenthalf-cycle can be deto-i co SonietPhnsecnil Physics leers. Vl N. rop 5owithoauracy if it isumedthat the c teetric TIhIAtond

wit h , c:l  is "'a h I: 1h Pact fitt ..... r - i.... deu nai . .. Ta h .... de F i ,i 4, 14g1.-,41,

S t v of the plais remains c.nstant during tis i iero c Pin N nI rt

ieval.t IA Re sses ig fiinc srpr~d qs. dcln Tkesc to 1osbe07 poon0) sotnou rekon

Primary Keyword Spo r Discharg e; n Electr ica onductiy. I this letter .deTcre aecy frimaetal study of liectur oi of
Sporo Channel; C h.onvnel Rua.ic Pn e Lin o; otheic nlt'in c %the dye thihodeina AG.'., The auaerinonts arFrouelncy; theory; Hydrodynaic Thenry tried. cTh asutei energyheory is marpied t th d e-gCOPYRIGHT: I [tMRICAt INSTITUTE OF PHYSICS. REPRINTED WITH in a coaxial flesh lo"on r ay ron the c apcitiePERMISSOIN 0 trrgtm bnrsi, or cs riseryEte Aeertoin the cvcitrE 1 4bark tv a- n.dunyuc. n *he second case the eas a..vu..I of evorsyen in tha first ce .thn trren'errd fron the indtance to the
7135i h~t erc tc 'eo in ,. hcce a les of the dl..rg c:-ct.'PIARTICLE ROAMS, ELECTRONI) 13 SeeIenaration) Privnry Keywoords: InductiveaEnergy.Storagere Laser Output

OTVELOPME" OP HIGH-CORRENT ELECTRON ACCELERATORS ScrayKYdEnergy.. Pmi ngwt aaitv trgMVI. Babykin and A.U.. BartoGHT 19o7an RoyIrNs Gym learPm.IV_ RYrciTto6 Institute of Atomic Energ oscow. USS AMERICAN INSTITUTE OF PHYSICt, REPRINTED WITH
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Soviet Tehical Physics Letters, Vl. 0 No. p (0-I2N (E3/1975). ERMISSINTrans. From: Pisma hurnal TIektFihki Fizi 1-T 257-2A (March
1915)

T realie tthe sugelstions advanced by Zaveitli. WinteboIr. and h146
othr s f iof intitin thrmonuclear r eactin by heating a dense ISWIT ICrS. OPEVING)
target with a bem of re lativistic electrons uing ine til tala.'ou T,confinement. tOh Power resumed 1s IElS-IEIA W; ehen a heavy temper N uEocE O A DIELECTRIC MEDIUM OH THE CHARACTERISTICS OP A HIGH-SPEEDis asd to mpriess the target, the power is ap. erialy iOt W. EXPLb aE IRCUT E Xthe bean current isa InElE; A.vend the heating tiea e.Aiuzoo. NtA. tkhaear h and V.. Yan. ocpnresl uy 10 n henth nh ag pulse usetoa ate it. S . Teii PVsics Lettors. vol. 2. No N.ppe", 1o (hN/197a1.CRonsHisshaped by a tresin line, the peE W. and the rn oia Pishme hn Tekhyiciet l 2. 36- 1Apr11total lin e ctn I ae determined by the l .eble field E in th e 10 Ztoretn t Idielcrcadb the dimenionf the line.~ Totsbten large to-e In an exnlosive circuit breaker tauSeShshtin of %thaedwtit iand ep s and opt'zt- disconnect arc ascn of the current conductor is esroy wiis im t. I Rean .e si d istroyed section is a holm cylinder. al on thePriioar-, Keywords: Electron cAravy; Relotvistic theo ve ter i lgyStocated. Th Psace betuour theEMEte AA eado.n; S - nec R E T TiAEs; Cylea ye -m;rcyed Nt c is f ithL~ie c elecric. I efst d'lt daet sflIGHT nCOPYRIGHT: 9lt AMRICAN INSTITUTEOP OF PHYSICS, REPRIDLT WITH Prinry rSpreding.
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DIELECTRIC MATERIALS POE HIGH-VOLTAGE PULSE OFNERATORS 713FA014SUISoNeio YA t r v and S.D1). Pachenks bhei ee(aTCHW ETING)Sariet Physics-Technical Physics. Vol. 11 Ho. 1Mhpp 12412A 7 Ovaviun. ElctravaVUTrans PromZhernal Tekhnicheskot c. po*'i illoiya c UE ISHECTRICAITS toT OF A UUMF AREpenieam crent cied ot to td itelhatrn. tri Ec :V . zion hi , Ikhi: he t..

of tor.eformer1oil.-d-stilod unlc-.2ad No. iui 67
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MAGHETIC FLUX CONCENTRATION WITH THE ANDE IN A VACUUM ARC SWITCH Ga. Caps,. Crossed-field)
Y. un and A.S. Gilmour Jr. THE CROSSED-FIELD CLOSING SWITCH-A STATUS REPORI
State University of How Tort at Buffalo. buffelo. NY 14226 ft Harvey (II, Ra. folly Ill. J. Creefon (21 and H. Geuch (2)
1970 IEEE Thrteenth Mdulator Symposium, pp 208-212 lO6/19T8). (II Ruohes Research Labs, ialiha, CA 95165

The anode of a cacus arc switch may he used as a magnetic flop (2) ECCM, Fort Monmouth. NJ ETTO
concentrator. This is dose to Permit the use of a large diameter 19)A IEEE Thirteenth Modulator Symposium. pp 7N-2 (OA/ON7A(.
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interolectrode region. The time revuled for the magnetic fluo to 2-vhs topper sulfate load tap used to termicate the modulator in nt
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Primary Eevu~rds: Muignptcu Fluo Concentrator; Field Diffusion; Anode 6 kA pod uln" repetition rates ut (a hID Ha. The pulse width,
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(SWITCHES. CLOSING) 7613
(Liquid Gaps. Self) (SWITCHES. CLOSING)

MULTIPLE CHANNEL SWITCHING IN WATER DIELECTRIC PULSE GENERATORS (Gas Gaps. Electrical'J K. Burton. O. Cyte. W.H. Luton., JO. Shianan Jr. and G.M. THE DO SWITCH OPL'ATION AT M MILLION VOLTS AND B0O KILOAMPEREStitvovJtskiy J.W. Douglas. W.F.J. Creuson and C.H. Jonas Jr.Naval Reseach Lab. Washington, DC 20375 Pulsar Associates Inc. San Diaco, CA 921211973 IEEE Proceedings Of The Fifth Symposium On Engineering Problems Of DNA Report No, DNA SliAF (12/1979)
Fusion Rese roh Confarenca Ramord. pp 679-683 (11/1975). AUailability: DNA 516 F

Criteria have bms developed for multiple channel switching NTISwithout triggaring of wator dialactrim pulse powar systems. Th This renort dascribes the progress to data with high voltaga gemhunnal-tohaonal jiittar ti.me. te currant partion batween sivitching fling the DQ switch davaloped by Pulsa , ssoolata.chamnels, and the mechanical intagrity of the switch have keeo Incorporoted. Sai-breabing operation ha been achieced at 4 milliondeto--i.nad for switching h 1gh noltgo pulse linen at energies op to colts And 000 kilnamooras. Triggered operation has been achieved at 2ST kj. Th operation of sit.hes has been compared for toltagni lion 'nlt. The control of insulator tracks is described. alongapplied for 100 and 60 nac. The results can be projected to the vuith the engineering of the switch. S Rain.design of IEto W pulse ger.rator.. 7 Refs. Primary Kdods: D Switch; Gas Gap; Triganron; Multi-section; UIPrinury Iaywords: Self-triggered Water Switch; Multichannel Operation; Illumination
Perfornonco Test; Jitter; Current Sharing Socondary Keywords Casino Sisular

COPYRIGHT, 1974 IE=E, REPRINTEI WITH PERMISSION

759N (PJLSE CENERATORS; SWITCHES. CLOSING)(SWITCHES. OPENING) (Olomlein Linen: Solid Dielectric. Electrlnall
IWITChaviEal) TRAVELING WAOE EXCITATION IF HIGH POWER GAS LASERSNEW TYPE OF ULTRAFAST CIRCUIT BREAKER: ITS PRINCIPLE AVD PERFORMANCES J.D. Shipman jr.P. Cocoon. C. Rioue and F. Rioux-Demidav Naval tosoarco Lobi Wushipoton. DC 20375Lab d tEcsroeohvioue. Orsay; Franca Apoied Phonics Lettors. Vol. IT. Ha. 1, pp D- (Ol/1967l.Eta Review Of Scientific Instruments. Vol. SO. No. 1. pp 018-122 Experm.ets are describad in which nitrocev end neon lagers are
(O1/I9XI). eccitod by a waVe of currant eucitatios which effecticely traveloThe replacment of conventionOl voltage sources by indvctioe from one end pH the lear to tne other with its velocity eatchinestorage techniques in high-voltage pulse genera tion reqirn the thS of t stimulated omission. This type of eacitation in
s;cocosful operation oa suitable circuit breaker. The proposed uccoo lis.e with a low-impedance flat-plate Blutlein pulsedvco s conosod of to different parts the mechanical switch and .rctor. The pour otout in te direction of the wave ofthe eergv absorber. Tha magneticuily activated machoical switch evoitotion in at bust ten tines that in the other direction. Aoaran, in nitrogen Onder pressure and requires a low command energy 2.5- pulse of About t-nsmc duration is obtained with nitrogen enC aITO 1w. of tho prinara stored anergyl. We present the mechanical 19-oK puls of olOUt 1.5 nsec with neoc. I Rein.n 1t .asio principlo and its performances. namely its restriking Primary eorns- 8unlein Line; Solid Dielectric Switch; Travellingvltage and the parameters which affect it. The covlee ci rcuit Soave; S ns Pane Lengthbreyver (switch plus energy cbnorber) can be uned to open Secondary Koe..crds: tan Loner Punoingsbcessfully currents up So 70 kA in times lens than 10 nicrosecends. COPYRIGH: 19S7 ATERILAN INSTITUTE OF PHYSICS, REPRINTED W:THThe rostniking voltage (2re t0 after 00 microseconds) is PERMISSION
P'Opo-,oral to the nunE of knives and can be improved by havinglonger conductors and a large mcer of knives. (to switch jitter 5s

very low loproximately I mncrosecond). 12 Refn.
Primary Kvords Mectonivel Opacing Suitch; Inductive Energy Store; 7640

Nitrogen Working Go; Magnetic Activation; ENREAKOWN STUDIRS
Performance Test; 70 kA Opening Currant; 4T kV (EnrIcding Foils
oDrating VoltageCOPYRIGHT: 198 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH CALCILATION OF HEATING AHD BURST PHENOMENA IN ELECTRICALLY EXPLODEDPERMISSION L. I von 8.0. Lee. R.C. Weingert end E.S. Ya

Laurence Livermore Lab Liermore, CA 94550Journal Of ApolIed PhYsics. Vol, .H. 2. p 621-62 EGZ/1N771.
A method is presented for computing the transient current Id

7605 tomperature disributions in electrically amplodod foils. The model(BREAKDOWN STUDIES; SWITCHES. OPENING) onloved is apylicable up until the time of burst. Calculations are
(Exploding Wires; Explosive Fuses) Prenonted for Al. Cu, end Au foils showi g good agreement Iith

RECOVERY CHARACTERISTIC OF EXPLODING WIRE FUSES IN AIR AND VACUUM nxvarmoental currant 'waveforms and burst tmen over a wide range ofI.M. Vitkovitsky and V.E. S ch a t harging voltages d for varying foil cross sectins.Naval Research La!, Washington. DC 20 . The to-dimeonional nature of the calculaion permits InvestigationJnurnal Of Applied Physics, tel. So. No. 4. pp S0lO-DUOS (0t/INBI), of affactn arsociated with nonuniform heating of the foil and gives
The dielectric strength of epplodad wire fumes during the an esinate of the sinultaneti of burst. 33 ilsvaporization and after recovery period and fuse resiatiolty are Primary Revwordn: toploding Foils; Aluminum Feit; Coppr Foil; Goldfunctions of t e and depend on the medium surrounding the fuse Foil; Current Calculation; Current Distribution;channel. When fuses are used as opening switches in inductive storage Temperature Distribution; Theory; Comparison Withsystems, the above parameters deternive the efficienoy of powar flow Eoperimentfrom the storage ththe Toad. Socifically desigo of eaperiments COPYRIGHn: 1977 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITHusing loadn with voarble impedance, such as imploding plasma. PRMISSION

reQowros dtai led ofirnation on the fuse characteristics during thu
time when the load imnedancc is changing. To previde data that
determine t e interaction between fuses end variable impedance loads. 7650
inductive end recovery electric fields and fuse resistance in air and (REAKDOWN STUDIES)
vacuum wore studied. The results show that inductive field amplitufe (Vacuum. floctricol)follows the dependence on time needed to ;aper:,a the fuse in a ELECTRICtl BREAKDOWN OF A POINT-PLANE GAP IA HIGH VACUUM #HD WITHmanner similar to that established Her fusen in thar media. The VAITOIN UF PRESSURE IN THE RAHCE 1E- - 1E2 2088 OF NIR. NITROGEN.characteristics of recovery rates of loses in er and cco differ HELIUT. SULPHUR NEXALUORIDE. AN PRGONdrastically due tO the early onset of .onirtion i h fme tunne is in R. Hark ard G.R. Govinga Rai.acuum 19 Rafs. UivcrsitV pf Sheffield. Sheffield UKPrimary Keywords: Rploding MWires; Vaporization Stage; Recovery Stage; Jouriia Of Ached Ph ts. you t. No. I *, p0 4784-4294 1 117 ).Dielectric Strength; L;'u uisidonutions Tii IC t-mukdown rotential 01 a point-ala electrode

COPYRIGHT; 1981 AMERICAN INSTITUTE OF tiL. KEPiINTED WITH .on.-u-1tici .s oeaOurO in high vacu,- (approeimately IE-7 Terr)
sRMng tihc nns;tiv en , egative voltage polarity of the pointPEMSINoectruve o s~urc on of gap separation. Air, nitrogen. helium.

.. ..r ouuflucrie., .nd argon are used in turn to alter the76ON ale. trdy coverage cy adsorotion of voious ge.s in high vacuum. It(PARTICLE BEAMS, ELECTRON) hen beer found that heliun giVes the highest breakdown voltae.atyaGoenertionl evef o r lP- ngth, in hiih nocuum. It has else been found that maryRPLATIVISTIC ELELIRTN 5EAM PINCH FORMATTJN PROCCSSES IN LOW IMPEDANCE ci,. nv.-.. i rotar a. values .o obtinas USing
DIVES pc.tio.-cvirt-nogatim-plene electrodes (9G kt at 0.3 mm gap length.At. BIaug-und tll. -. Cooersteir (I) urid S A, ".,ldnnin (3) tuu e 5-7 Trr. The effect of AC (50 Hz) glow discharge(II Na,.! Oe.carsi- Lab. Washngtvn. DC 20375 . cdit-oning or the dielectr.c strength of the gao is investigated(Si Univoro,-, yf Marc/a'. Ca1eo. Park. MD ZI742 and fou.d to giva consideroble imoropmant in the moltege that theto:he Piy..ios (i' riidn. 0 . J. Nv. 7. pp IlAS-ll9t lOT/I9TII. eae 000 uithstand -efora a neouuinbreakdown occurs. The effect ofD The oa os- of pinch fermation in large aspect ratio diodes has *ntroducing norious gases in the pressure range 1R7 - lE-O Terr enbeen studied ha mesn of streak photoerephy end tine-resolad 0-ray te broydvu otectiol ef point-alavo oars is investigated. Maoimadetectors i ight pinch is formed at the anode center by a are observed in the breakdown ocItage And pressure cures in theoullooasi thin holluw eloo 'n bean emitted Iro_ a hollow cathode range of OE-t - IE-3 Tori. Heliua and nitrogen giom the highestThe 0o1 o0s0 velocity dap-iu, qaongst ocher th;ngs. on the type c' breakdo Iotage of miout 9I AS for a gap length of 0.2 en at aboute.tera: iv to Tap I mmmv layer of the anode. In the nuggasted (F-v Torr. Thu observed -P-roenints in the breakdown potential that

model 'n i '.numnd that the anode plasma is created from gases the gap can "ithst.rd with Cr.iin gases Ore Attributed to the-elasf f han the surfec f Rh. ao b thu heating action of increase in the work function of the combined metal-gas system. 74the oin These gess are ionized by analenche breokdoco aided by Pefs.prInt-,I baknoatterd, end spoondory alactron. Ion emitted from Primary Keywords, DC Breakdown; Gas Adsorption; Positice-poit Gapthis plasa modify the electron trajeotories in the diode leadino to coTYRIGHT: 1974 AMERICAN INSTITUTE Of PHYSICS. REPRINTED WITH
a radiTl collapse of the hollow electron beam The observed monotoinp . PFUMISSION
dorndeoce of the coll.4s velocity on the atom,- number of the ernde
muteri l ,an be eoxlaind by tne smooth depondence on Z of both the
specific hout an the electron backscettor coeficient. In the caseot h~pi-Z anodan ti- iun eearasics tine is colnuloted and shown to l 7658
tie factor limiting the collapse velocity. The us Of thin foils to )PEARO0WN STUDIES)
speed vo rho collapse rate is nuggotted. Detoialed experimental date iS, Electrical)are presented. 23 Refs. EXFENIMEnTAL STUDY OF THE PROPAGATION OP AN IONIZING WAVE IN A COAXIALPrinary Keyuords. E-becn Ga.rretion; Hollow Cothodu; Ream Pinching; PLASMA GUN

Anode Ecaecs; Prove Plasma; hinfoi Anode . Wilcoo. K Pugh. A. attner and 4. EningerT7PYRIGHT: 1977 AMEPICAN INSTITUTE OF PHYSICS, REPRINTED WIix vael Institute et Technology Seochel. SuedanPERMIS5ION The Physics Of Fluids. aol. 7. NO. 11 (Supplemet). Pp SSt-SSA(1/1964),

A coaxial plasma gun eaxperiment is described. The gun has on
azimuthal ties magnetic field which Is strog compared to the field
Inn the discharge currant. The deshree ioltage is shown to depend
linarly en the bias field, thus defining a velocity that is found tohe uInc it Indeant of the Pressure eod the discharge current. This
velocity is clos to the 'critioml celoitri which has been found in
otting-aoesna evoeriments The lviocty of the current layer is

ul - neusur d; it is always smeller then or equal to the critical
a, cccv vnd it deoreases with increasing pressure and decreasing
rau' field. 9 Rfs.0

rim.r
v  ecod," P l m Gun; Ionizing Wane; Iontzation;Naqnctyhydrodvnamics; Bias Magnetic field; Current

S'eat; Critical Velocity
COPnPCOT" I9ot IMEICN INSTITUTL OF rHYSICS, REPRINTED WITHJtC PI tM $5! L
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"IOH SPEED PVOTOGEAPHT OFSURFACE PLASHOVEE IN VACUUM (Unoid. H'O THlectKOWrical)TNGLA
JD. Cross' INVESTIA InNO ~EBEKONB ETNUA VLTAGE PULSES OP A

LIQUID IN AN INHMUEEU FIELD
Unvriyo*atro.Wtr..I Otario. Canda IFP. Kuzhein IO

IEE Trnatie On EetiaI nsultion Vo. El-GO. Ho1. 3. pp Moscowu Poe. nttt.Mso.US
145-141 tob/.t... Soie Pnsc-ehie P~aIFhyscs, Aol. I. Be N. 12. Pr 1535-1589

The method and results of high spe stea phtgah f fc. IAIt.
fl.see iitcorepeetd I it show Shot the .brgt .hs Trans. h-r: Zhural Tepkhnichelioi Fiuiki' ON. 215 11 ieceber l6-
of the 1,flashoner arc bridgesa1 en g n015 ns The streek A.-eteioinmdcfthe rbowo_ tieoualqidp ereod idcate Stth flashcr ar is .prcded by .a inesewterwtaodcit f2St iisr-/c/u h

eloyrynocrs, fom he cthoe-ioulaor uncton.C Res. readown- tio sdetermind by thet du.etiun of *he rlae tgPrimary. eurs Surface Plsuur 'S'teakjPhotorahy; Brgt s, en the cyty ofpoagic o the _er The votge-im
Cat~.1 t, PoaVgthode-"h P t fiu lotor Junction; Electron Burst chlrccsistcs of gaps I and 2 . i- length onde the aciena of

COPYRIGHT- 1978 IEEE . REPRINTED WI TH P ERMISSION acyia oNtoa em with amplitudes of up to 100 kO e
orsiF. d Gecrcino r gun of the peculiarities* of k Er ..ew

for.s, otn the mean breoidun time of pcsi.t!.em- rdplane ears of
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lprctirpl11 dI, ic* Id cmg Tm V el
(EnER.GY STERACE.RMECHUNICALI rnr)uurscoe oeion rlae tg.Srae eoiy

VOFLAR GENERAOR EFFECT OF SUDDEN SHEET CIRCUIT To LugI
U.K.GesDuctCOPYRIGHIT. 15071AF'EPICAV INSTITUTE SF PHSCS REPEINTED WITH

IF Transact1ions On PerApaau An Sytes Vol. PUS-A?. No. 0.

'nu gf'pc t of a sudden shurt circuit on a homoena genera1 tor Is 16ItLT J.VAU
aaa nd h' rnic tine constt is deduced. The e.ffect of TSUAIh OOjT

nonur f-. air gp flueI i considred It is shown that the tin VACUUM IN7ULUTISVI OF VIGHl VOLTAGES UTILIZING DIELECTRIC COATED
cosoco aeoin it-aneosel .i gaped thick cylinder is ELECTRODELS

ow c a-g. hil te tmecontato athin cylinder machne. wit -Jeadceak

a I rydrgap iR smell.it 11 Re:,s.Priniri Kcurds Vocoa Generatr; Load Short.Circui!tAir Gap; nietyOAscnin, Madiso.WI4
ucurra Ef AIpl aycs Vol 55 to A. r1 1727-1755 Ilt/IN:1k)Cyinrder hi-kn-s Machn Tn Cntntj Ui,. euruneite researc.h ..rrn has dmst ratId cht theCOpTYEIu: 19k8 IEEE. REPRITED WIT FERM3 Ii-volti.9e cor o-iaacp nfacnu a can be imro bySh

cu TICLE BEAMS, ELECTRON) 5-n gaps cycosd cf IS-r-lie Reousti electrodes. Smultanenusly
Tflcorn'ol he oerge aycurent woe uppressed tV. the lE-R to IE-1E A

MAGNETIC CUTOFF IN VIGHl-CURRENT DIODES ragrutosinwsshii htenisltogfl ntende can

Ph i-Itrn
t
iomel Co. San Leadre, CA 94577 prford at volae uo to Stki.iinlig1yerntfl

Journal Of applid Physics. Vol. A. lNo. 0.pp 1070-tO101971 coail.Fl thckness, raco.ad from 0.2 t,1015 micronand film
TheO Process of magnei ctfin dide is1 inutieo for,-a .. u.concac macre bewe 1. an 3.0 acetfroeat91sduo
secru gomerialcefiguretions Generalized cordiae areusdrtpariea esult a-Ind thi1- errtto, 1ettieto

to *.., thatthe cu'tnff mechanis has certain basi c ornicrties whic h -c
0
cvin can no giai fr an goo cato fil tetaiv rsto

ar cnoc to all of the configurations considered. Theoretical cfn at. lastIleo fDodieecti gdcotant1 fine the rre1.tot

cared and -hw to hon mim II maheatca prpristewerIai 5mco;11m icllnt an *nh wi t ig
reauroments are coicered to theory for sevra tyeo fmancron reitac en hig edhsis srnth (A) n a ube

* utoff. 21 Reds.b- n itr.idhg adeinn g.bbb
r mar Keywods: Field RasinDiode; Transmission Line Mantcwtint fim If busb~les*, ar e nble the utb

Cutaf Load- ltd Cutoff; Theory; Numerical substatill (8) le E the filmth icns 7 .0wart ,RudITf aPr
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(BREAEDOWN STUDIES)
la.iElectr ical)
P RESSURE DISTERIBUTIIII IN THE STRUCTURE OF U PROPAGATDING CURRENT SHEET 7706
T.M. York (II and R.J. Jahn (21 nv- tyPrP iPARTICLE BEAMS. ELECTRON)

171 Picton On oem.y. PrU i cet. NJ(2) Pi .F tULSED FIELD EMISSION CATNODE EMIOTAVCE MEASiJREMENTShe Physics Cf, Fluids.t I. IT. Noa. 5.p lO-1309 (05/1970). JR ogu.U.Gabl n O al
Th srutoo f hecurrent sheet in53 adnmcapthierg.n Inn f., sCi. .rntn.T 10

is stdied wthi a specialized high speed pieaoeect 1. pressure.,1"V 4. o
trssducer capable of following Profiles of acial o-d radial rssuehoiwI cetfc ntueit.Vl Ia 11. ppltDIN
w ithin the disc.harge. Correlation of these date wit. electric ared thIprl/I:SAST.Irorfa
magoetic fil profls luinoisity. and motg eodidctsVoh~v:o ay ofrtepeiedtrisn of the

conouction. and induced flow of nwept ga. . of carticl feinoie tels to n plana grpht emitteslwer
density. velocityi, and temperature are enaloat1al h ah bas in of r. tdc ". and f-n ttne figures o'I i.4te 4d 10 ored e reamney

imiied gas-kinetic model. The currentsheet is *ucd no entrain a unor had fn she cetr, -1 ef dimtrpotofthtem
arg percentage of th aa e aonrd. a a nentum balae ucr tedI njd~ eac ncn ..raiui... T Rafy
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predictions, u the distributioi, .1c rurre'S end a-n pistlnf.Fb n to, CFh nod
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AH PSIAL MODEL AIR THE INITIATION OP ATMOSPHERIC-PRESSURE GLOW CLcTIE "OF DISCHARGE IhCEETITH ROLTAGES IN SF/SUE b/-N/SUN 2'

A.J. Palmer0SH 5MIYUE
Huge hoao Labs. Maitbu. CA .01265NH a-oni.Atrsh
Ap.plid Physcs tter.V Vo.t2. NoRp 138-140 (IA/1974). liEE rnatosO lonslIslainF..E'4 o ,p IT

model on the proinzt on i*" iaet Ha in0tiating a
nluae-stabilized glue discharge. Is cropod Tha bs I regiret Asmlemto baseol on the straecitio is proposed to
of tre moe stat tHe p roZed elcto dest b ageeog ccorthdihag inceetion ntasinSF/cub A/-Ni/sub 2/

tcause appro.hable spatial ocrlap oftepiaycaeee n tran , uth CF/nub.6/ conttbetwee Ion anHlS t0e- that
consesnnt snothiog of space-charge field gradiet at the stgIh cloae ~usaei'00 ueon ihaermsa
whe streamer frrr-tiwc .Id onherw.,,cc. r A .ianis eird nasrn'~nfrgaps ho-ito carni degrees of field

or-n/- electron densty of .o.mna. lI poem. is p redctec d os- tiin.ITkes

fo r0;C/ub2 0 lsrdntae n i ussts ii Pninarn Keywords' Ge radon iroe a; Ecb6 Gas.;.Theory;
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1NEAtDOWN1 STUDIES) 7S09(Ga.. Electricol) HIGH VOLTAGE PULSER TEEHNIUES FOR ELECTROMAGNETIC PULSE lIMP)EFFECTS OF FORCED CONVECTION UPON THE CHARACTERISTICS OF A STEADY-STATE SIMULATORS
CR3SS-PLOW ARC IN THE PRESENCE OF AN APPLIED TRANSVERSE MAGNETIC FIELD JS. Grenades., j.T. Neff, W.F.J. Crowuson and ¢.H.J. Jones
A.J. Baker end O.M. Resenson AFWL. Kirtlend AFB, NM 87117
Stats University Of NeH. York at Buffelo, Buffelo. NY 14226 Pixel rept. Sep 72-Jun 74 (07/097S).
Proceedings Of The IEEE. Vol. 59, No. 4. pp 450-4S6 C0401971). Avoilability: Al-t0ll TRI/AST

Experiments werS conducted upon e ISO-A 1.1-etm beanced argon arc NTISeuer e reno, of velocities from s.O to 13.13 m/s; electrode spacing This report presents the results of both theoretical end Practical
wee 12. " . Tue stable modes of operation were found: the colineer investietions aimed et improving the performnce of a number of key
mode. with erc etchments fix et the apexes of the electrodes, end ciPonents tht are conson to meny EMP high votego generotore. Thethe upstream mode, pith a c attecheents on the upstreem sides of the advanteMs of component redundancy over tteoating to achieve etrmelectrodes. eleo a critical velocity of about S a/s. the c0linser indiiduial component rellebility era outlined. Common cepecitormode only wa found. Fr the colinor mdo arc isotherm faults ere discussed together pith sethodm of their detection enddistributions. cross-sectional shape. end profile varied mrkedly techniques for circumventno a failed cepacitor in a Marx gonerator.with distance aleng its length; these were observed to be relatively Marx switch faults and timing irreguleries are also discussed. A
uniform for the upstream mode. Significant leteral broadening of both specific design for a high voltage fuse for use in Marx generator
confi uretions uas fetid. The effect of velocity upon the uostreom circuits which was developed end tested is presented. A cascade hit
sede wam to decrease the relative broadening of the Pleaia. 7 Rels volta ropesusitch is diocused.
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(166ITCHES, CLOSING0) (Gas. Electrical) I .1I104R LCRCACI Gaps 1u~a) P.1INDUCED RADIAL VELOCITY Z OSA NR LCLCACE T TARGET-ELECTRODE POLARITY AND FOCAL-PLANE POSITION ON A V.L.E I N NA A C CR

LASER-TRIGGERED GAP niversity of Michigan. Ann Arbor. i t
VA och ed..Rumakovx Proceedings Of The OEE. Vol. S. .A pp AAA-473 t0h/1971..A, Leninerad. USSR An analysis is presented of the effects of induced radial velocity

o Ph ehV a 1 - Physics. Vol. 18. He. 2. e 203-221 (08/1173). on the therneL behavior of a lonstatiery electric rc. Anshn Tekhnchskei Fiziki AS. 345-348 IFebruary 1971 interrupted DC arc is emulated by treating the linearized equationsTomansen for breakdown in an 10.7 mm dir 1e for a cylindrical pIesma. initially at a uniform temperture., hentriggered Is : ruby loser with a power of 20 Mi. The triggering time the wall teperature is asuddenly chenged by a s :ell amount free theapplied voltage for various positions of gas tenperature. Due to compressibility, e radial wave motion is setand target polarities. In the voltage up within the gas which couses rapid Interior tLeperature c nones onrage (a.A-l.O)U/sub as/ is the gap breakdown vtte. the delay is a time scale njch smaller than the conduction time constant. Forreduced as the focal plene recedes Iron the surface of the target; emple in a 5-m diameter SF/sub 6/ are, which I& inittally at a
(i

0 
delay is saller when the target electrode acts as the anodo. If temperature of 11000 Deo. K. the central temperature wi ma chanoe by

U -z 0A U/sub 05/. minimus delays are observed when the rediotion .s 20 PerCent in I ,icrosecond. while the conduction time oonst.t isocusod on the cathode in the ,ap. The results are interpreted 1 l .- crosocvds. The possie iscortance of this behavior for
terms of shadow studios of charnel formation. 6 Refs. circuit breaker arcs is discussed. 12 Refo.
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PLANE PARALLEL ELECTRODES J.F. Uhlenbusch and E. Fischer
B. Saloge The Teshoics1 University. Achen. FROG

vueen Mary Calle.", London. WE Prodngs Of The IEEE. Vol. St- Ho. 4. P 57RR7 (Nh/9l7ll.Poceedilngs Of The IRE. IeI. Ill. No. A, p 1173117N (06/196A). Measurements and celculetions of temperature, densities, end
Followine the resonIng of e previous paper, the authors calculate field-strangth-current characteristics ef coscade arcs burning In

the fields at the boundaries of conducting bodies placed between noble gaseS wnder atmospheric pressure arm reported. The evelutien
parallel-plane electrodes Elliptlica cylinders and oblate sonoroids nI measured arc data easunin Saha equilibrium, complete lecelar considered with their majoDr eves parallel ix the field. Several vtvr C enuilibriux (LTE). Is nut in agreement with the detailedspecific calculations are oerformed with results presented. Eels, solutio, of the belenc equations. Solutions of these equations are

Primary Kyords: I-field Calcultion; Elliptical Colinder; ObLate co;ra with re lellon from meesumed line intensties Only
Spieroid; ForalleS-plene Electrodes; Lapece~s solving the rate equations in cgneotien with the electron energyEvualon balance and the equation of state. For heliw. beth methods giveCOPYR~igHT l9bh IF! results which serse within a few Percent. The deviationo fre Sehoeii 6' IIrit e naused by diffusion and the overoppulatien ef ground

statr i Oms. The excted atoms, however, are nearly In equilibrium
with free eettrots In the rang, of eectron densities reached In our

TANS experiment Ipertial LTD). Measurements of E-I characteristics agre
(INSULATION MATERIAL; BREAKDOWN STUDIES) with celculated dte. i' dlf'usion o taken into ,count. A simple
(Solid; Gals. Electricl) crterin for the limit between diffusion-dominated plasma and a

ELECTRIC STRESSES It GASEOUS CAVITIES ON SOLID DIELECTRICS piasme in thermal equilibrium Is derived. 19 Pals.
B. Solvom Pinary Ke~urds; Noble Gas Breakdown; ktmosohc-i Pressure;
Leeds University, Leeds. UK Taiperatura Masurement; Euperiment; Theoryl Saho
Proceedings Of The IEE. Vol. 111, No. 6, pp 1162-1172 (AO/196 4. Eojatic

The E-fields in elliptic cylindrlsl and ublate spheroid covits OYRTGw,: 1971 TEFE. REPRINED WITH PERMISSION
in e solid insulator are the sub)ectu pf this eer. The E-fields orecalculated for the seneral case of tieon cevitien for several c.-
of parallel-plane electroden. Smoerel niecic canon era cunsit'u
with date presented. It Pets I;?

Primary Keywords: Snlic! Inslation; OSas Entity; Epaio I c (INSULATION. tTERIALi BREAKDOWN STUOESI
Ciflndrical CoviVt Oblat S n id Cavity; F-field (Gas; as. E~ectrcal
u lculotion; Perxl.l-lane Electrodes IhSUIdAIOt PROPERTIES OF COMPRESSED ELECTRONEGATIVE GASESCOPYRIGIT: 19th lEt F H ti.uCrPYIHd 'us Of Ths lEE, Vol. 104. Pert A. M. 14. pp 121-138 (Nh/lS3).

its breakdui eoitages of several poses are determined far A*C C.,
7e7 end imuIs vultages and for OF in this pae'r. Among the ease testedIELECTR AYOS IC LAU-CHEOSI are S'/sub A/, CF/sb h/ CF/sub 3/C/ mcd CF/eub 2/ Cl/sub 0/.(RaOieuns) 

Sever1 field configurations wer used. poe pressure w as varied, end
ELECTeCMAGNETIC ACCELERATION OF MACROPARTCLES TO HIGH VELOCITIES thy experiments were conducted beth with and without imnixino

S.C. astini and NA. Marshal radiation present. 35 Eels.
AStra ion oply-1 university. Canberra, Australia Pri,.,, Keywords: Gas InsuRlion; electric Strength; Des Brekdown;Journal ut ir-i; 0 Physics. Vol hR, No. H. pp 25h0-2542 (Oh/19?R). Seuerel Gass: SE/sub A/ Gas; Fluorocarbon GaSaDI DC

An ml,,, tinly driven rail-Run macrcpartivle accelerator hen been toltage; AC toltage; Impulse Voltage; Radititon

built O uiinh velocities of 5.9 ks/s have been obtained using en -c COPYRIGHT: 19S7 OEE
as v,. drivine arnPtre. Simple theory is ohoun to be edevuste fvr
predicting rail-gun performance ox to that Velocity en for designing
roil guns for launching large mosses 7 Rmfs. 7815

Primory Asywords: Reil Con; Onduntive Energy Store: Arc Driver; (RAKDOINt STUDIES)

PerformanCe Test (Sa2, Electrical)
COPYRIGHT: 1970 AMER ICA INSTITUTE OF PHYSICS. REPRINTED WITH IONIZTN GAS OREAKDOWN WAVES IN STRONG ELECTRIC FIELDS

PERMISSION 0. tinoiil, D.A. Tidman and O.F. FernslmrUniversity of Marylond. College Perk, MD 20742

the Physics Of Fluids. Vol. 15. Reo 1. p 19t9-1973 (11/1972).
A, anolysis of ionizing potential usoes oe which Includes

nhooicniaetion. It is found thot photoisnipatos ploys en imrtant
7000 role in the avlanche propgation. Velocitles, electron densities.

and erioraure ar gien s efuntio ofeletric field fr both(BREAKDOWN STUDIES) ld.fo
(Gas, Electrical) .gatve and positive breakdown waes in nitrogen. 11 Refs.
FORM FACTOR METHOD YIELDS THERMAL CONDUCTIVITY AND RADIATED POWER OF Primary Kevwordy: Ionzing Potential Wave; Avalanche Ereakdowni

NITROGEN ARC Photoioniaatixn; Avalanche Velocity; Nitrogen &as
N.M. Pflana (!) end T.,,. Per Wors (2) COPYRIGHTi 1972 AMERICAN 1NSITUIE OF PHYSICS. REPRINTED WITH
(I) Alris-Chalmars. Roston Plant. Roston, Mt PERMISSION

(2) Elndhxnen Uniersty of lechnology. tlndhnoasn. Netherlands
Proveedings Of The IEEE. Vl. 59, No N. p 5(1-104 (04/ 171,

The form factor xethod for the dotermination of thermal
ronductinity is reltei o aeper.eentel results obtained uith a
nascede arc in nitreoen. Enelental end theoretical the-eol
cxsdwctiolties attan even at t- 'erstur -ebove it0 Dog . i
-ether !ih radiation losses are taken into ancount. this resu. free
not Cne sioniqiq ntly when rebsorption Is considered by mei rf
e- baoretion form fcor end tie totel absorbed pewer. I eFs

Prioe.y Emvwonde, Nitrooen Arc; Csoeda Arc; Thermal Conductivity:
Ranetd Powr; Experiment; thenry; Form Footer
et hod
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(tREADOAAH STUDIES) 
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(Liquid. Electricel) (a EAeDO STUDIES)

CBSERVATIONS ON THE INTERMITTENT ELECTRON EMISSION IN LIQUEFIED NITROGEN GeECTROSCOPIC STUDY OF HIGH CURRENT DISCHARGES
Y. Mureeka T. ItP, Y. USdaD H. KomurN Ind CR D Httt
Defense Academy Of Jepn. Heshirlilau. Yoeeke. Japen

u. Mitsubishi Electric Corp. Aesgeskii Jepeiurnel Of Appled Pr h ens inl lufe No n 1. o 136-1 ( 1n1977) Proceedings Of The IEE. Vol. 59, No. 4, pp 575-577 (11/1971).
Thb nge riedot i mechalichi rn linfed nitrogen has been ttudhed A high current arc waet develoed between carbon electrodes in

by aeU !1 modifead set ical Schlieran system. The oresent method has H/sub 2/. SF/sub 6/, He. Ar. end sir et en Initial pressure higher
the adventes of oberving the drift velocity of the disturbence in than et. The current ch we oboe S MA end the duretion of the
liquids end the parebreekden IecAhenm by using e smll disk instead current ed The aorol end tio chengeo of

of e knife edge. Thus the dituronce occurring due to the charge Iurrent was 250 microseconds. The temporal and spatial chnge* of

carriers con be recorded on the screen with n intensity which is leso parameters were measured by time-resolved sepctrogrphy and

Proportional to the rate of the refractive index chnce. The high-speed frming Casts. The electron density of the pes es we

mebilitiss of the negetively charged carriers derived from the drift entimated free the Sterk broening of the lines H/sub bete/ C 427

veloity the disturbance fell in the range of 1.1 x lE2 - 1.85 x Angstrom, He 1 4471 Angstrom. end He I S81 A. Our observetiens chew

IE-I sq.c/ "eec) in liquefied nitrogen, end elso that of the the following: The arc space is divided into time regions, the bright
slectrone locelizein the tiny bubbles ( 7.93 ~8-4 furrow core end the brood outer flame. The electron density of the

sq.c.V Soc) 09 Calculated theoretically. 17 Refs. core is estieted to be of the order of 1(18 ce/sup -3/ end en
Primary Keyuords: Iuid Nitrogn Breally, Pr breakd Mucho So electron teeperuture of the order of LEt Deg.k is obtained at current

Pioasores D Nio tcredo n; Obsrd on chai e peat Even efter current zero, the electron density keeps the order
Chrlier Mobility; Gas bubbles Oof 117 ce/sup -3/ regMrdless of the kind of gas. 0 Refo.

COPYRIGHT: 1977 AMeRICAN INSTITUTE OF PHYSICS. REPRINTED WITH Primerw Keywords: HihPesr lcag;Sk u tS;250
terrir Moblity Ges ubbl, Prit-v oyiuods Ngh Pressure Discharge; S kA Current 25

PERCISIN Microsecond Duration; Spectroscopy; Freming Camera;
Electron Density
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(SREARDONl STUDIES)
(Gs. Electrical)

PEOICTION OF CONDITIONS FOR A SINGLE PULSE DISCHARGE 7827
P.M. $ie'na (BREAKDOWN STUDIES; SWITCHES, OPENING)

Uriver, Iv of Michigan. Ann Arbor. MI (Ge,. Electrical; Mechenical)
2cursa If Applied Physics. Vol. '8,o 1. p 143-144 (0111977). THE TI E CONSTANT 3F HIGH VOLTAGE CIRCUIT BREAKER ARCS BEFORE CURRENT

A, emo,-ical ethod is presented for the prediction of conditions ZERO

necnssury to obtain a single pulse discharge with no oscillation., no J Urbanek
rentrnio. end no residual energy stored with zero current end zero Bron, Roosri * Co Ltd. badon, Switzerland

voltage at the gnd of the pulse. An LRC circuit with a Proeediings Of .he IEE Vol. 39. Ho. 4. pp 382-509 (94/1171).
14.7-' croFared capacitor charged to voltages between 2000 end 20000 It has been shown that the relating rote of decreane of

V and discharging through wires of different metals wes employed to conductance of the arg, in the following culled RRDC, can be split in

obtain necessary conditions. It is snohn th4t specific resistivity tems depending or the changing of the quantities: are length. arc

end specific hat of fusion of the wires can be used to predict the cross section, Peak Ore tepperature ond temperature profile, and the

charge voltage necessary for the single pulse discharge for a given order of eagnitude of the different terms has been estimated. For en
nynton. 3 Pets. anperinotel air blest treater current and voltage rear current zero

Primary uKeyords: Single Pulse Discharge; No Oscillation; No Restrike; have bees asusred for the case of a short line fault and the RIC
He Residual Energy; PLC Circuit; Capacitor Charging function i .s been calculated in the tice interval 20-1 microns before
Cir uct current zero. It has bees shown that the often used theory OF Muyr is

COPYRIGHT: 1977 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH not applicable over the whole of the investigated ties internal and

PERMISSION also that the thecry of Cassio does not apply in the time intervalPreveding 10 microsec before current zero. In the lost 10 microns
before current zero Cassie's theory describes the Investigated air
blast breaker Quite well. The transient behavior of the arc

7819 conductence (e.g.. Cessie. s time constant) in the air blast breaker

(REAEDONN STUDIES) has been found to be of the sane order of eagnitude (approximately
(Gas. Electr1) . microns) as has been reported for SF/sub 8/ gas bloat breakers.

PRINCIPLES OF ARC MOTION AND DISPLACEMENT This has been explained by the fact that the RRDC function is mainy

N.H. Maecker 
depOndent on the variation in the arc crOSS section. which seems to

Universitet Munchen, Munich. FRO be only slightly dependent on the quenching edlue. Recause this
Proceedings Of The IEEE. Vol. 59, No. 4. pp 439-449 (014/1971). reasoning is only velid before current zero, greater differences of

It is sho_ that the sotion of on ere being described as a the ansient a-c behavior of different breakers ay occur at ond

temperature cloud can be divided into two parts, one being the after currant zero. 7 Refs.
relative velocity of the arc phenmenon with respect to the ease flow Primary Keycords: Air-blest Circuit Breaker; Conductance; Tewporal
and the ether the sass action itself. The first relative eotion is Reeolution; Variable Length; Variable Crese Section
determined by the equation for the change of internal energy with COPYRIGHT: 1971 IEEE, REPRINTED WITH PERMISSION
tie. the second sa flow hue to be celculated by means of the
mognetohydrodynomic sod continuity equations. Three groups of
sarlas are given in each of which ons of the three velocities 7836
diseppuars. In the first group, no meass floe exists and the motion of (BREAKDOWN STUDIES)
the ere is caused by various types of inhosageneous heating. In the (Gas, Optical)
second grOUp, the arc itself does not move due to the opposing CHARACTERISTICS OF LASER-INITIATED IONIZATION CHANNELS IN AIR
effects of sees motion end relative arc motion. In the last group. P. Perneler, IM. Vitkoniteky. A.W. Ali, I.E. Oreig. RE. Pechecok end
the arc follows the mas flow without relative motion. As long as the M Raleigh
brundery conditions do not change from the standpoint of the are the Naval Research Lab, Washincton. DC 20375
.otion continues steadily. If. has ever. the boundary conditions form 1977 IEEE International Conference On Plam Science. pp 83 (03/1977).
any type of obstacles, the notion of the are ends up in a new Thu production of ionized channels in air has mony applications
equilibrium psition. e dIsplacement occurring. 12 5oef. such as the urderstanding and controlling of lightning. switching in

Prisory aywords. Arc Motion; Arc Velocity; Mass Velocity; Theory; iigh pressure gasses end propagation OF electron bsamu. Initiation
Energy Io1once; Magnetohydrodrnusic Mass Flow; and direutlon control are conwon rqutrements in those applicetio .
Seundory Condition Aern crc vhods for producing the ionized Channels is the use of

COPYRIGHT: 1971 IEEE. REPRINTED WITH PERMISSION intense syr beans. Such beas form intermiitent ienizetion.
Sufficiantly strong superinpod electric f als lead to diecheroes
that produce uniform ionization chnnels. Characteristics of these

/821 types of inati c ct 1els have bean studied to detereine the
(*EADOIWN STUDIES) channel length -nd sioctrical properties as a function of lasor
(Surface Flashover) paranaters. 3 Refs.

PULSED FLASHO4EP T€ INSUIE'OCS I4 VACUUM 
0
rimary Keynors: Uniform Ionicatien Channel; Channel Length;

0. Milton 
F~sutrical Properties

.Sandia Labs. Albuquerou. Nt 57115 OPYRIGHT: 1977 ITEE REPRINTED WITH PERMISSION
IEEE Transactions On Electrival Insulation. Vol. EI-7. No. 1. pp 9-15
(03/1972).

Deloctric specimens in the shose of a frustum of * cone were
evaluated for sureate flastigier strength in vacuum of 1E-5 Torr. Data (URADOWN STUDIES)
were otoiced fo' positive and negetive pulses of several hundred torloding Wires)

kilovalts amplitude and with rise times in the nanosecond and ELECTRICALLY EXPLODED MIRES-EXPERIMENTS AND THEORY
microsecond region. The results indicate that cost materials exhibit JD. Langiorthy, R.C. O*Pourke. M.P. Shuleri I.M. Vitkovitsky. C.D.
a greater resistance to breakdown if the bane of the cone is at the lobbie, R.J. Veith and IF. nsen
cathode and thot the strength is greatly affected by the angle that Naaal Reseurch Lab. Washington, DC 20375
the dielectric rakes with the applied field. Lucite. polystyrene. NEL Revort Ho. 5489 (08/I tO).
polysthylen, cast Nylon. and 7740 glass are shown to be relatively Availability, AC 238144
resistent to flusiover In comparison with the ceras and solded NTIS
plastics I is a~bO oberoed that the surface strength in vacuum is This report theoretically traces the aboorption of electrical

a small fraction lapproviately 1/10 or less) of the volume strnegth energy by the wire and the behaulor of the wire as it energy contedt
and conSequntly breakdown through the bulk seldom occurs. Data are is increased. Several simplifying aseptions era sds ts sae the
given for several comon insulting eaterisls. 13 Refs. problem tractable while retaining physical significanc. The

Prisary Reyordi: Surface Flashover; Vacuum: Lucite; Polystyrene; spolicotion o
t 

euploding wires to soft X-ray production is discussed.
Polyethylene; Nylon; Glass; Field Angle; 100 k Test An eotensire description is given o' the RL eaploding wire

Voltage Irk orery wth mylar, water, and coebinetion mylar-mater epecitors
COPYRIGHT; 1972 IEEE. REPRINTED WITH PERMISSION chaructrizi. I Pefs.

Primary Keywnrds: Enploding Wire; Soft X-ray Production; ,Weter
Capacitor; Mylar Capacitor; Mylar-wter Capacitor;

7822 E.periment; Theory

(IEAXDOWN STUDIES)
(Electrodes. Recovery)

REFRACTORY ELECTRODE REGION RECOVE5Y FOLLOWING ARC INTERRUPTION

K.g. Evans, DC Strechen end H. Edels
University f Liverpool, Liverpool, UR
PeeSdnss Of The IEE Vol. 59, No. 4. pp 523-534 (04/1971).

Measurements are presented of the voltage fall across the
electrode reien of low-current carbon arcs when tent current guises
are itnected through the arc gao at soe time (less than 100
sicrosecondo) fellowing rapid removal of the arc current. The results
thus shed se light aen thy thermal reionition phenonmen of
refractory electrodes. A aguel is prePosed to describe the observed
behavior at lou tect:n current levels. This dodel say also be of
assistance in describing the behavior of hot probes in high-pressure

pin aes. Although the model is not extended to high current lenels. a
d iscusson is presented of the electrode region behavior for currants
et which mechanisms aparently form, which are necesnary for
regnitiOn and steady-state conduction through the electrode regions.
II Pefs.

Pri ry Keywords: Gas Discharge; Carbon Electrodes; Arc Interruption;
Recovery Processes; Voltage v Current

Segndary Keywords: Pase. Proba
COP..IGHT 1971 IEEE. REPRINTED WITH PERMISSION
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(EIERGY STORAGE. MECHANICAL) 7993
(Roteting Machines) (ENERGY STORAGE. INDUCTIVE; SWITCHES, OPENING)

PULSED NIGH VOLTAGE AND HIGH CURRENT OUTPUTS FROM HOMOPOLAR ENERGY (Systems; Explosive Fuses)
STORAGE SYSTEM INDUCTIVE CHARGING OF PULSE LINES IN 0.1 TO 1.8 MJ RANGE USING FOILRD. Ford. D. Jenkins., N. Lupton and I.M. Vitkoviteky FUSES STAGED WITH EXPLOSIVELY ACTUATED SWITCHES

Navel Research Lab. Neehinotan, DC 20575 0. Conts, R. Ford, i.H. Lupton, J.D. Shipman Jr.. P. Turchi end I.M.
Memorandum root. He. NRL-MR-4433, lip (2/lEl). VitkonItsky
Availability, AD-A094 918,7 MiANvel Research Lob. W.shington. DC 20375

NTIS NL Report Ho. NRL 3472-C031V7A).
Lerge enerey storage capability of inertiel-inductive systems Availability: NRL 3472

Provides an attractive option for satisfying the pulse po.r NTIS
reqir.e. .ts. .ascited with sch applicati.ns as plama confinement ,E. use of inductive store techniques to replace the
end heating. electrosagnetic projectile acceleration and with conventionel high voltage sources, such es Mars generetors. far the
production of intense radiation. These applications require high rate charging of high nolto tronsaissien line Pulse Goneraters (i.e..
of energy deliverv to the load at specific current end voltege capacitive load.) is discussed. The proposed opening witch system
levels. In conjunction uith self- ecited hosopolar generetor current consists of suplodino lull fues staged uith high esslosive ectueted
source, an opening technology hes been developed to provide up to 1 s:iitches. The dov resistance of the eoplosive sitchas in the closed
MJ output Pulses, alternately, at hundreds of kilovolts or at stage allows the inductive store to be charged at relatively slow
eaonre levels. The 0U0-all system efficiency, that depends rates without significant energy loss. Upon opening, current is
sensitively on the Inad ruiresoents. was seasured ever s rarnge free cmutated to the toils which rapidly eoplods to generate the
111 to .ore than 905 for differont puLser-loe circuit errergemnts. inductive voltage necessary to charge the load. A deteiled analysis
(Author) of Fuse performance in the basic inductive storage circuit 's

Prisary Keywords: Pulse Generatore; Electromagnetic Pulses; Plasma presonted using . sP.Iricelly obtained data on the resistivity vs.
Generators; ~i~h Voltage; Prototypes; Efficiency; dissipated energy characteristic of vaporized aluminum foils. The
Hatsing; Plvs s,(Phymics); Conf nesentGonsra); results are used to outlina the design of inductive storage systes
Energy Transfer for pulse ciiurging opoustorn to I Mt et enorgiss Iron 101 to 1000

Secondary teyuords: onoeoler Generators; High Current; NTISDODXA kJ with rise tises of 2 to is crosecondo IEll to IE12 S rate) and
efficienciss of 20 to 6SS. 17 Rafs.

Primary ceywords: Inductive Storage; Fuses; Current Interruption;
Pulse Charging Capacitors; Transmission Line Pulse

(INSULATION, MATERIAL) Ge tort

itiid)
LIQUID MOTION AND INTERNAL PRESSURE IN ELECTRICALLY STRESSED INSULATIHG 7904

LIQUIDS (DIAGNOSTICS AiD INSTRUMENTATION; SWITCHES. OPENIVG)
J.S. Pirz. C.S. Saith and J.H. Calderwod (MiscoIleneous; Eplon-ve Fuses)
University of Selford. Salford. UK INTEPPRETATION OF X-RAY LINE SPECTRA FROM EXPLODED-WINE ARRAYS
Jcjrnal Of Physics D; Applied Physics. Vol. S. pp 5 B0-583 (03/1N70). P. Surkha'ter (1). J. Davis (IS, J. Rauch (2). i. Clark (21. 0.

The electrical conductivity of heoene end transformer oil was DaiLbacka 13) and . Ochne der (31
found to be reduced by filtering the liquid through filters of pore MI Nove1 Research lot. washington. DC 20375

size douc to 10 m. where55 no change in the liquid stion under the (21 Mavuell Lebs Inc. Sen Diego. CA 12123
applied electric stress could be detected. It is concluded thet a (3) Physic International Co. San Leendro, CA 94577

part of the mseasured conductivity is due to the charge carried by l Reort No. NRL 3723 (03/It'll.

particles and that thethe pai ca:e of the liquid Availability: NEL S172
'otiOn. EFFects of the pressure developed in electricaliy stressed NTIS

insulating liquids and of cavitation at the electrodes are discussed. Temperatures and densities were detereind Froe the plse
At high fields, liquid jet potion from a Point electrode cs reported isplusion formed at the center of symmetrical enpleded-ire arras.
end evidence suggests tht the charoe in the jet may be carried Tenperaturas of 100-SON eN were found froe line ratios in Al and Siwithi, a spray of bubbles Produced by cavitation at the electrodes, snot. using various plas. sodels. The recoebinaton tepraturs for
I Refs. thove sopents were Ill-SON .V. Hi her implosion temperatures fo 1.5

Prteary ceyordsf Insulatinq Liquids; "ene; Trensformer Oil; to 2 tet were found in Ti ad Fe shots tad of 2.1 to 4 bet for Mo

Conductivity Mieesursent; Liquid Circulation wire shots. The densities were epproximately l20 ce/sup -3, far the
Measurement; Cavitation EFfects patielly-iiitoreted isplosion region. Intense qitting regions cf

COPYRIGHT: 1978 THE INSTITUTE DP PHYSICS, REPRINTED NT PERMISSION oroeinately 5(0 nicron in size were vbserved in densttoster
cortvurs of dl planva pinhole isages. 13 Refs.

79TH Prisary toywords: K-ray Spectra; Esploded-wires

(PARTICLE SEAMS. ELECTRON)
(te isms)

ELECTRON BEAM FUSION PROGRESS REPORT APRIL THROUGH SEPTEMBER 1977
Authors Unknown
Sandia Lobs. Albuquerque. NT! 87115 ?9S
Sandia Revert No. 50575-O08 104/19781. (SWTCHES. OPENING; IAONOSTICS AND INSTRUMENTATION)Availsbility:- SAND78-RIRO (Eoplivie Fuss; Misce|Laneous)

NTIS SP(C
0
ROSCOPY 080 K-RADIATION 'ROM EXPLODED-WIRE ARRAYS AND GAS PUFF

This report provides an o.raims of the progress "de en the PLASMAS
electron beas Fusion program at Psndia laboratories Iron April B gurkhalter and J. Davis
through Sentenber I?' Results Free Proto II and the superfst Novel Posearch Lab. Washington. DC 00375
2-sinch soperisent are presented along with theoretical studies of NRt Revort No. NRL 134 (t1/1979).
tha puisios poer f1n_ and s-bes gonretion. Refinements in the Availability: AD-A072 OIT/ST
design Of FlrA are also discussed. 107 Refs. OTIS

Priey Keywords: Electron Bem Fusion; Magnetic Insulation; Hero In this report results ere resented for three separate
Generator; Trlgatron; Vacna Diode; Vacuu. Flasho-or experients involving multiple exploded wire arrays and puff see

Secondary teywords: Diagnostics plasmas. The first sect,:n deals iuth the analysis and interpretin
of c-rev lne srsutra 1:om a variety of esploded u.t~le twire arrays
includiro Al. glas Ti. 55. Mc. end S wires re second Mation
deal, suth n-ray spectre from e gee puff -p~nch device. operated at

7981 tie lcer sity of California. trine. thot provides both spatial and
(SWITCHES, CLOSING) s.oetrJL infvrpeticn - Ar "s-ray apissi-n. 25 Refe.
(Gas Gaps, Electrical) Primary Key.uIrv Evvbodivu Wire Arrays; Mire Plasmes; Gas Puffs;

HIGH REPETITION RATE SPARK OAF ypoc-ronpy
Authors Unknown
MLR Resort Na. RLR-64 (03/1977).Anailabilityi UCRL 13718 7 O0t

NTIS (PtTCLF SEAMS. ElECTRON; PARTICLE SEAMS, ELECTRON; DIAGNOSTICS AND
The desion cnnstr-vtion., end testing of a high repetition rate THSTUMNTATIOH)

spark gap are descrubod. The gs flow control, the high voltags Ce-' t o:. Tr.nnG.U T; Miscellaneus)

trigger g enerator. ta lumlein chering 1ytem. and the prorINTENSE ELECTRON SEAM GENFRATION AND COMPRESSION
control of thsa conronents are discussed. Lok vf vorking equini- A. cker, V. Suck. T.,T. Young. D. Lopez end 9. Cheoend funds listed the oroject so thet the finished perk gao cLuck) Pysmc International Co. San Leendro, CA 9407
only produce thre pcises at I as into s with an aewlitude of I.' DNA Raport No. DNA 452SF 1 1/IVt(.
kV. 0 Rae Avn;ablity: AD 4059715

Prieary (sywordn Field Distortion Gan; Rep-rated; Slumlein Line; HTI b
Triggering; Diagnostics Intense electron bese generation and ceepression In a converging

magnetic guide Field hae bee- studied soperimentally and
theoretically. leans from the OiL 1I generator with pMeak pareters

7902 o typically 30 kA. 1.2 Met, end 120 nec (PFMNM of power pulse) he.*
(PARTICLE SEAM5) been diagnosed before and after factor-of-three ea conaression.
(Genera)tio) usino a newly constructed eu(!,-cotllctor Faredey cup for current

A NEW COLLECTIVE PARTICLE ACCELERATOR density profile aeasuroents. end e eulti-layered er filtered FeradeyAcsp for tie-resolved electron angle measurements and tie-integratedtab. ashngton, D 203chers deposition profile soesuroiets. Sth diagnostics were
Nal It.rt Nc. AL b 24 02t78). successfully used at dose levels up to about tAN cel/g. The effect

Availability: tO A053759/7 of reflected electrons on diode behavior has been esaeined and found
NTIS to be non-negligible for certoin target configuretions. Esparimente

A sin le and novel seohanise for a collective particle accelerator results have been used to test the calculations of the REEFER diede
is proposod. It is suggested that a density codulated Intense code ad of the no code. REFLEX, which was developed In this prooree
ralotinistic electron beam propagating in a spatially podulated to evaluete compressed-bees trenmoort according to the Younrlpence
eagnetic field can drag particle, (electrons or ions) e A accelerets nfel. 13 Refs.
than to hid, energies ThIs new amchanise can penerate high partiilm Prinari Reyuords: Pu)ed Electron Seams; High Doss; Ses Coerssolen;

Fereday Cup Sea Trnsor 6Iiiny Am Currentcurrent A strong radial electric field erists in the nechanism Parfile; ioeede(EE) Transporteny Coeo Tgt

snlsurinreal vonfineneor," u
1 

the accelerated ions. 12 RefE
Primary KRoyvrds- Electron Acceloretion; Ion Accol.ation; Heavy Io

ACceleratvon; Collective Acreleration

/0



(PARTICLE SEARS. ION) CSWIT~ECOIG RAO~NSUE
(geneation) (Gas Gaps, optical; Gos. optical)

ELECTRODE EROSION PROCESSES IN PULSED PLASMA THRUSTERS YRA.OW OFyh A. SPARKaw GAP M N SnAnIR RIEE YALARD.J. Palumbo. M. Begun and N.J). Gusan Naoy Mivo sI Ngoka,*dN JapnntnFairchild Industries Inc. Farmingdale. MY 11735 Napoan nriy aoa aaAPRPL Report No. AFRPL-TR-79-14 (03/11979). J hotJs Jurnal Of Applied Physics. Vol. B. No. 5, pp 628 (05/1969).
Aoaiebilty~ D 909279It his paver, the Self-breakdown voltage of a nonuniform 'Field -Avia Tlt: IDA497 rod-b lano gap is compared to the breakdown voltage, of the "ase gep"ITS when irradiated with a giant pulse laser. The loser is focused on theDuring the course of this Program It wias determined that netarial Plan% electrode. The transition froa corona self-breakdomni tomelting is the Primary physical Phenomenon leading to erosion of the oooi-loss solf-breakdown is studied and Polarity effects ofanode electrode. Experimentation with various materials Ind Icated crh

that minimum erosion of the anode was obtainable using Poco Grpht sell-breakdown and loser-triggered breakdown are considered. 2 Refs.
but significant imIc bi euto u .tehg eitvityo Prinar; Keywords; konunifors Field Gap; Polarity Effects; Droe
this material wsuld be incurred if this material were used. The EetoeiPritc ieLg esrmn
materiel yielding the neat least amount of anode erosion wa shown to COPYRIGHT: 19619 THE PHYSICAL SOCIETY OP JAPAN
be cooper (ONPC). Various modifications in the thruster
propellantrelectrode configurations were attempted using Graphite in 7918
etteeping to recover the less of thruste performance associated with (PREAKDOWN STUDIES; BREAKDOWIN STUDIES)the use of this materel as en anode electrode. These attempats wer (Gas. Electrical; Gas. Optical)unsuccessful, and the decision wa "ade about midway through the OTNOU AE-SSAND LSA
program to concentrate on minimizing the effects of the arc heat load DL.INOU LAErSUTnNEoenSA
on a: cooper anode surface by reconifiguring the electrodes and/orDLFrnepro ent rods. This approach to the problems not only led to a NationalOraoftndd, ude.C802successful solution of the anode erosion problems, but also resulted Jornl Of Applied Physics, Vol. 4', No. 4. pp 1727-1732 (94/1973).
in Improved thruster Performance and the capability of storing laseraredscrbd Thama powaied reqire fore mhigt-ining a owb pl1m

suficintproelanttosea atotl mpusereqirmen fr infollowing proionization has bean determined for Xe. Kr. and Ar. and
maxcens of the program goal using the original helical rod atorage attempted for He and He. Measureiments indicate the noble oases withSyte on with modified Propellant rod width. 9 Ref%. tho lowest ionization Potentials have the lowest svstoinirtPrimary Keywords: Plese Propulsion; Electrode Erosion; Arc Discharges trsod.Rdeiepoete fsm ftepamswr tde

Secodar Kewors: lecricProplsin; pac Prpulionwith calorimetric techniques. Under certain conditions, more than
half of the incident laser radiation can either be scattered or

7908 absorbed by the plasma. A major loss mechanism for te plasma Is
(INSULATION. MATERIAL) Shown to be radiation in the visible and ultraviolet. Spectre of
(Liquid) low-pressure X. plasmas indicate the presence of ultraviolet
P LAID DIELECTRIC CUTS SIZE AND WEIGHT OP "ION-POWAER AIRBORNE EQUIPMENT. transitions with a high contrast over the continuum. 8 Refs.

IT'S PARTICULARY EFFECTIVE WITH "IGH-FAKOUENCY RADIO AND RADAR Primay Keywords: CO/sub 2' Laser; Proionized Plats; Lase-maintained
Plsa tiari'isOae

L.K. Findley TRANSMITTERS COPYRIGHT: 1073 AMERICAN;INSIITUTEGOF .POYSICS. REPRINTED WITN
Electronic Communications. Inc..* St. Petersburg. FL 33733 PERMISSION
Electronic Design. Vol. 18. No. 29. pp 44-4S (12n1970).

The use Of dielectric fluid instead of air in high-pewer airborne
equipment Is proposed. Higher dielectric strengths, lower operating
temperature, and other advantages are discussed. The potential
disadvantage of the temperature dependence of the dielectric constant 7924
Is addressed. N Refs. (BREAKDOWN STUDIES: SWITCHES. CLOSING)

Primary Keywords: Silicon Oil; High Dielectric Strength; Good Neat (605. optical; 0.0 Oapn. optical)
Transfer; Lubrication INVESTIGATIOH OP BREAKDOWN IN N/SUB 2./ UNDER THE INFLUENCE OP A

Secondary Keysiords, Airborne Equipment PICOSECOND RUBY-LASER PULSE
COPYRIGHT, 1970 HAYDEN PUBLISHING CO.. INC. I.E. Krasyub.- P.P. Pashinin and A.M. Prokhorov

PHN. Labodmv Physics Institute. Academy of Sciences of the USSR.
Moscow. USSR

Soviet Fhysics JETP Letters. Vol. 9. Ho. IN. pp 354-356 (04/11969).
Trans. Fro-~ ZhETF Pis. Red. 9. 581-584 (May 1999)

Marked progress has bean made by now in the omneretien and
7909 amplification of picosecond Pulses of Optical radiation. This extend*
(INSULATION, MATERIAL) greatly the snperimetal possibilities Of studying optical breakdown
(Solid) in transparent media. breakdown in gases con be produced. by varying

A NOVEL CONDUCTING GLAZE ti- cond~itions of the experiment, both via the avalanche mecheneisPe
E.A. Dency evil by direct ivnization of the otoms or molecules in the field of
Nydro-Ouebac Institute of Research. Veannes. Quebec, Canada the strong light wave, whose frequency is much lower than the
Ceramic Bulletin. Vol. S5, No. 6. PP 599-571 1119/1976). vomizaticni notental. In the Present study, we investigiated the

Molybdenum disilicide Is used as the conducting masterial in a daperilenc of the breakdown threshold on the pressure in nitrogen gas
conducting glaze with a very Weall temnerature coefficient of at oa.-vf,-. 2 to lEt em H9. The generation pulse duration
resistance. Resistances of lEt to lES ehvi/squere were easily ranged from 30 to 100 psec. 9 Refs.
obtained, and resistance% of LEA to lES eta/square were obtained when Primary Keywords: Avalanche Breakdown; Threshold Intensity;i Pulse
particle size and composition were carefully menitored. 7 Refs.. Length Dependence

Primary Keywords: Conducting Glase; Wide Conductivity Range; Good COPYRIGHT: 1999 AMERI CAN INSTITUTE OF PHYSICS. REPRINTED WITH
Stability P0ISI

COPYRIGNT: 1976 AMERICAN CERAMIC SOCIETY RISO

7926
7910 BREAKDOWN STUDI S; SWITCHES, CLOSING)
(PULSer (EEAGR)las, optical; Gas Gaps. optical)

HIHTrigger)S PAE BTER UPL LASFR INITIATED SPARE DEVELOPMENT IN AN Alt GAP

W.J. orr F~HVOTg PUSRSAE ATEYSPI . Lindner. W. Fyolviu, 0. truvee aod H. Fischer
An9.uondte Pi,isk, Tochnilch. Hochschclo Darmstadt, Darmstadt F RO

National Research Council. Ottaowa,. Ontario, Canadn Applied Opti-v. Vol 14. No. V. no 2225-2228 (09/1975).
f'ectrics. Vol. 44. Ne. I. pp. 58 (In /971). The authors itile an inago, converter camera to follow the

iA design for & high-veltage pulse generetnvr which drains little iir...w .it ,e .n o.. iso riose.d spark gap. The phaes sseen wre
currnt from the batteries is presented. An mnoot pulse is used tu tKi crnd~cn~on of a mete. vapor jet. prechannal (leader). f Ilrnght,

trigger the generator. and delays ar. yr bl., bt.Owae 0.5 aid 20 cud hroaudun. It in scrm-od that the prechannel is caused by field
microseconds. Pulses of 3t0tV with . rise --ine 0 ins nre generated. ihencaernt due to the cloud of metal vapor extending into the gap.
It Refs.I

Primary Keywords: Battery P-o-~. Low Duty Cy..Ie; 4onostable 10 Ref..
Privur K---i., Ftibu Laser; Breakdown Phases; Light Emission Free

MultivbyatOr. Solid Stat.; Lou Jitter: hunedreds 04 B-eahd..,; Metal Vapor Jet
Volt. Outict 2':-IST. Z375 THE OPTICAL SOCIETY OF AMERICA

COPYRIGHT: 1971 19CGRAW-HILL 14G.

7921
1 911 'PARTIL R~MS. TONI BREAKDOWN STUDIES)
(SWITCHES. CLOSING) (Gention: !ESoikd. Optical)
(Gas Gaps, Optirol LASER SOURCES POR MULTIPLT-HAROED HEAVY IONS

A SIMPLE LASER-TRITGERED SPARE GAP FOR KILOVOLT PULSES OF ACCURATELY OPF. Tonan
VARIARLE TIMING CRA Centre d'Etud.s do Limpl. Villon"cneSaint Gearges, Prance

a. Trenelyan IEEE Transactions On Nuclear Science. Vol . H5-19. No. 1. pp 172-183
Fightine Vehicles Research end Development Istablishemt. Chertsay. (0'/1972).
Surey, UK We present a review of the mais reSults concerning the interaction

*Omt-El~ctronicn, Vol. 1. Ho. 1. pp 62-63 (01,,969). betwemen laser end petter; In particula r the results concerning the
Results of the performance testing of bgth a solid- and state of charge, the energy mmd the seatiel distribution of the

gas-dielectric laser-triggered spark gap are presented. Roth gaps clavsa ions. Prom these resulIts. ue propose to use, laser produced
exhibited la. jitter and law delay. The ai ga poue smmhtosmas a5 scurce% of multiply-charged ions for heavy ion
sore Pulse distortion then the solid-dielmetrlc Switch, which aclerotars and we define, the laser characteristics which would be
utilised Mliima. as the dielectric. 8 Refs. required. 70 Refs

Primary Keywords: Laser-triggered Spark GaP. Air Sap; Melines Gapt Primary ,vKoywod Ion Source; Nigh Ionization; Theory
Jitter Measurement CTORGT 19to 2 IEEE, REPRINTED WITH PERMISSION

COPYRIGHT: 1999 CHAPMAN I HALL

7913
(BREAKDOWN STUDIES; SWITCHEt, CLOS140T
(Gas. Opitical; Gas Gaps, Optical)

AN ELECTRICAL DISCHARGE THROUGH TWO LASER SPARKS
V.I. Vladimiro, G.M. Malyshan, G.T. Raodeborin aid V V Seenow
A.F. Joffe Physicotechnlcal Institute. Academy of Sciences of the

Ukrainian SSR. Leoningrd
Soviet Phyvsics-Technical Physics. Vol. 13. Ho. 12. pp 1694-1695

Trans. From: Zhurnal Tairuicheaoi Fixiki 38, 2109-2111 (December 19081
In this paper it Is shows experimentally that an electrical

disocharge con occur between twe Separate laser sparks. From shadow
photographs it is established that the electrical discharge @rises at
the t ie when the hot regions of the two sparks came in contact In
the o~cess of *xoesln. for en electrode voltage oef SSI V the

electrical discharge takes plane for distances between the centers of
the lser spark% up to 1N m. The esisit.-c f the dishargo GP
Nages wall with the value of the discharge resistance tnouph one
lae seerk. I Refs.

COPYRGHT: ,, Currnt Plow
COPYRIGHT: 1'APPICAN INSTITUTE OP PHYSICS. REPRINTED WITH
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(SW ITCHES. CLOSING) i937
(Vacuua Gaps. Optical) ("REAKDOWN STUDIES)

LASER TRIGGERED SWITCH STUDY (To! Optical)
A.S. limour and R.J. Clark REVIEW OF GAS-BREAKDOWN PHENOMENA INDUCED BY HIGH-POMER LASERS-I
Cornell Aeronautical Lab Inc, buffalo, MY 14221 IP. Shkaroofkv
RADI Report No. RADC-TR-67-45 (2/1967). RCA Limited. Quebec, Canada
Availbility; AD 816505 RCA Revise, Vol. 15. p 4R-78 (0/974).

NTIS This paper discusses the two optical breakdewn mecheni sm
The feasibility of devaloping a laser-triggered switch far use in multiphoton itnation and cascade tonleztion. The auther begin. with

line-type modulator einice at a voltage holdoff level of 300 KV and a short qualicative review of the theory of optical breakdown In
at a conduction current level of IQ&* "aerse is being investigated. ones., and proceeds to describe several experiments performed by
To date. current peaks as high as 20CC aeperes have been molly several researchers which demonstrate the theory. Attempts a ada
obtained. Using anode arcs (the laser-stimulated emitter at a to eoplain several anomalies ,n the results seen. The dependence ofpositive Potential with respect to the collector), a delay of breakdown on several factors, such as s sie. iapurity lanaI and
approisetely one aicroeecond occurs between the time when the loser pulse duration is discussed. Laser maintained discharges are also
ilumination impinges on the emitter surface and the time when the considered. 71 eo a r.
Ieinun Switch current occurs. The rise time of the leading edge of Primary Keywords: Laser Breakdown; Gas Composition; Imparity; SPat
the Current pulse has been observed to be about 100 nanoseconds. and Size; Ise LenOth; Pressure Dependence
was limited by the inductance of the eaternal circuitry in COPYRIGHT: 1974 RADIO CORPORATION OP AMERICAeperiments performed to data. However, a fast-rise-tim t/-ub r/ <
It nanosaconds) pulse forming network has been constructed and will
be used for future experiments. Pulse-length data indicate that 7939
operation in the 1 to 100 microsecond pulse-length ranog Is easily ISWITCNES. CLOSING)
achievable. Emitter life tests have shown that the life of the Isolid Dielectric. Optical)
laser-trggared sitch should be in excess of 100 hours. Static SOLID-DIELECTRIC NANOSECOND SPARK GAP WITH LASER TRIGGERING
voltage holdoff tests were conducted on the first high-voltage A.. Balin. V.A. Rodichkln, G.Ya. Rusakove and A.M. Tisonindevice, which after Processing, withstood 300 kilovolts folr on oviet Ph'sc-Tcn.e .hV4,V].IN.8 p 381

a.tended period. 0 Res. (02 1972)
Primary Keywords Vacuum Gep; Multichannel Kilovolt Operation; Fast Trans. From: Zhurnel Tekhnichtkoi Pici 41. 1A75-1A77 (August 19711

Rise Time; Cathode Arc; Anode Arc A sold-dlelactric spark gap which is triggered bt a Q-spoiledruby loser is doscribedi tha unit generates pulses uth amplitudes as
high an 1;-20 kV and lenoths of 2-4 nsc with rise times of 0.5-I.'
tsmc. The responso tivo of the spark gap is measured as a function of
the voltage applied to vrinous types of films uth differentT931 thickness. The results are discussed. 7 Oefs.SWITCHES. CLOSING) Primary Keywords: Ruby Laser; Delay Meoasurement; Various Dielectric

(Gas Gaps. Optical) Moterial,; Vaiable Thickness
LASER-TRIGGERED SPARK GAP COPYRIGHT: 1972 AMERICAN INSTITUTE OP PHYSICS. REPRINTED WITH

IL. Steinoeto PERMISSION
Lawrence Livermore Lab Livermore. CA 94550
The Review Of Scientific Instruments, Vol. 39, Ho.6, pp 904-909

IBA/IQA8I.
A Laser-triggerd spark gaP LTIG) was developed to meat the need 7940

for producing a kilovolt electrical output pulse that is synchronous (PULSE GENERATORS; SWITCHES, CLOSING)
with the light output pulse of a -witched loser. The LTSG output (Capacitor Banks; Gas Gaps. Opticall
pulse volte is variable up to 12 kV. which valua makes it usable SOME DESIGN CONSIDERATIONS OP A LASER TRIGGERED IMPULSE GENERATOR
for actuating Pockml ells. A theoretical eplanation of the spark J.J. Eleaker and C.G. Morgan
gap' triggering mechanism is developed. 4 Refs. (J2/lYAS),

Prieary Keywords; Dye Loser; Coail Spark Gap; Low Pressure; Availability:
Thoriakad Tungstan Electrode; Xenon Gap NTIS

COPYRIGHT: 1968 AMERICAN INSTITUTE OF PHYSICS. REPRINTED PWITH In a number of Divisions at CERN coneiderable interest is being
PERMISSION teken in the possibility of the production of large current and high

tvoltage tIpulse generators. This interest arises from requirements,
for e Iample. in the MPS and AR Divisions for work on kicker magnate.7932 and in the NPA Division for basic research end development of

(SW ITCHES ClOSING) particle separators. ID Eels.Gas Gaps. Optical) Prisary Keywords: Review; Vacuum Electrode Emission; Electron
LASER-TRIGGERED SPARK-GAP SWITCH Multiplication; Jitter Estimate; Ruby Laser

A.I. Bbalin. B.I. Petro. V.A. Rodichkin and A.M. Timonin
Soviet Physics-Technical Physics. Vol. 15. No. 5, pp I335-1333

(62/1971). 7941
Trans. From: Zhurnel Tekhnicheskoit Pilk 40. 1718-1722 (August 1970) IBRENKDOWH STUDIES; SWITCHES, CLOSING)A spark gap in air ignited by the beam from a 0-spoiled ruby laser (Go,, Optical; Gas Gaps, Optical)

with a power of 2pWrocimately 20 M us nd a pulse length of SPARK DISCHARGE TRIGERED BY A PULSE LASER BEAM
approxieately 30 noec has been studied. Experimental relations have K. Horii, T. Hoguchi and M. Yano
bean found for the trigger time as a function of applied voltage, Elmctrotachnical Lab, Tokyo, Japan
bem power, and the position of the focal plane of the focusing lens IKE lnternational Conference On Gas Diecharge Proceedings, pp A-10
for two intereleetrodt distances. At a radiation intensity below the (01/1970).
threshold for laser breakdown of the gas the best parameters arm The spa-k discharge in an air gap can be triggered by a giant
found when the radiation is focused on the cathodoe. The smallest pulse laser beam focused on an electrode surface. This type of gag a,
trigger time for a gp k em long is 25 nsec with a scatter of Cor- 3 called the Laser Triggered Spark Gap, which can meet the need for a
nsec. T. gaP ignites satisfactorily in the range (O.25-1.03 U/sub hig, speed sitch of heavy current impulse ganerator. An expermental
st/. where U/sub st, is the static brekdown voltage 7 Reafs. study of the breakdown mechanism of the gap was performed. H eraf.

Primary Keymeordsi Air Gap; Ruby Later Delay vs Voltage; Delay vs Beam Primary Keywords; Ecby Laser; Air Gap; Electrode Irradiation;
Power; Delay vs Focal Plane Position Breakdown Mechanism; Double Current Pulse

COPYRIGHT: 1971 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH CGYRIGHiT 1970 lEE
PERMISSION

7934 7945
(PULSE GENERATORS; ELECTROMAONETIC FIELD GENERATION)

CINSULATION. MATERIAL; REVIEWS AND CONFERENCES) (Capacitive; Magnetic)
(Liquid; Reviewhs) A COMPACT MAGNETIC-FIELD-PULSE GENERATORAQUEOUS OTELECTRICS 1.1. Ushahoc
J... Hasted Leninvr:d TechnologeJa Institute, Leningrad, USSR
aB:rkbeck Colg.Londyn, UK1.kbc olleJ go, d, UK insupet An.d Experimental Techniques. Val. 16, No. J, sp 1T97-1799
Publisher; Chapman Ord Hall Ltd.. London (RI/;973). t t nt T i V N . 9The dielectric constant of wter in several of its forms the Tr . Fr. Pribory I Tkhnika Eksperment 6, 154-156

subject of this beak. tur water, ice, electrolytic and Itovembr-Dcember 1973)
nonmlsctrolytic solutions, end bionolrames. are al considered with A ninola device is described which generates eanopolar magnetic

theory end many graphs and tables presented for each. Both field pulses having an intensity ranging from 4 to 2.S MA/a for a
di ursiofn and loss are addressed. A model is presented for t' discharge-current amplitude ranging from 4 A to 2.5 kA. The
Seture of water and ice. On additioe, the dielectric constants o repetition frequency of the pulses may he controlled in the range

eev l materials tha contain absorbed wotor are presented. The from 25 to 0.3 Hz. The possibility is provided for the operation of
diel trio. preti and conductivity of moist soil .send snow. and the generator in a one-shot mode. The length of the uasgnetic fieldnatur Ily orcuing ice are considered. arsakdon characteristics and pulses at the base is approximately 160 microseconds; the discharge
electr€ strength ea not add.e. ed. 451 Eels energy of th c:po itor bank is (=200 J. The stability of the

Prieary oy"ords: Water Insulation; Dielectric Constant; Dispersion; amplitudes of the current end magnetic-field pulses Is tor- R.ESS. 7
Several Solutions In Water; Properties Of Absorbed Refs.
W ater Primary Keywords: Pulse Generator; 4 A - 2.5 kA Current Range; 2.3

COP 1973 J.B. HASTED MA/m Field; Thyristor; Crobar
COPYRIGHT: 1974 PLENUM PRESS, REPRINTEs MITH PERMISSION

7935IBRENROOIIN S UDIES) 7943

(Gas. Rlectr al) (BREAKDOWN STUDIES; SWITCHES. CLOSING)
PECULI RITI S OF THE DEVELOPMENT OF THE ELECTRIC BREAKOWN OP AIR IN (G., Optical GasGaps, Optical)

EXTREMELY LONG DISCOARGE GAPS TIMF CONSTANTS OF SPkRK DISCHARGES INITIATED BY A GAS-LASER BEAM OP
G.N. Aleksand v, .N. Gearm, V.P. Redkov, 1.S. Stakol'nlkov and A.¥ LAMBDA = 0.371 MICRONS

_rhiohan ei Institute M SR Y.. KurbatoI and V.f. TarasNnkoSoviet Physics Doklody. VoI. No. 12, pg 124A-1249 (0/IHAQI. So9ise Journal Of Quantum Clectronics, Vol. 2, No. A. op 5N7-55
S Po ld Vol Nuk 00 31 (06L/1973).

tr.... Fr:m, . i kladv 1kod- IIf k SSSR 13.3,.!t48-]b0S] ros. From: vanteva E%:ktron 12, 108-IO9 (1972)Themusti g eoperlment.sl data on the electric breakdown of ail iS An investigation was made of the tie constante ef sparklong disaharo gags are limited to gaps I-6 m long. -t seamed discharges initiated by a laser beam of Lambda 0.1171 microns and
dosirble to nderteke an investigation of the phenomenon In aonger 10 kh peak power. The oorlments were carried uat pressurs of

geog Thi © d alo n d dtermine e tendencies in the 1-8 aim in a discharge chlmbor. The dtois ro :Oet.e. 1-10 - end the
modIfications of the breakdotn development which arm associated with applied voltage was 10-t00 kV. The laser beam was directed onto aan increasing gap length. A knowledge of such tendencies has a copper cathode through a grid-like anode. The discharge delay timo
conelderabla ractical sianlficance for problems involving the varied depending on the conditions, from I to ION noc. The
dielectric at enoth of a r e f hyscs in general. fluctustions of the delay time did not ewceed Cor- S noec even at
This caper . as a brief account of the results of such an voltages close to the Static brekdown value. This high etability of
Investigation , wich has been conducted at the .i. KalInin Leningred the triggaring of the discharge gaps Indicated that the laser beam in
Polytochnoel [nstituts and at the G.M. Erehiohanonshi: Poer question was a suitable source for tntlation of high-power spark
Institute. ReIs. discharges. 4 Eels.Primary Keyword Meter Gap; Atmospheric Air; Brekdown StaSa; Primary Keyunrds: Nitroeon Laser; Variable Pressure; Variable Gap

Flshnae CnSpacing; Copper Electrode; Delay Measurement; Jitter
Stage; tight Emission Peasuronent; 10 A Currants measurement

COPYRIGHT: 196 AMERICAN INSTITUTE OP PNYSICS, REPRINTEr WITH COPTRIGNT: 1973 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH
PEP 193S109 1.-1t PERMISSIGH



7951 796
(SWITCHES. CLOSING) (BREAKDOWN STUDIES)
(GS Ups. Optical) (Surfece Fleshover)

12.2-LASER-TRIGGERED MEGAVOLT SWITCHING NANiOSECOND TIME DEVELOPMENT OF A PULSED DISCHARGE AT A
A.N. Guenther and J.R. Gettis DIELECTRIC-VACUUM INTERFACEA L o irtlend AP . NM £7117 S.F. bugeov and G.A. MesyetsIEEE Journal Of Quentum Electrenls. Vol. UE-3. No. 1, pp 581-58 Tomsk Polytechnic Institute. Tomek. USSR
(11u197). Soviet Physics-TechnIcel Physics, Vol. 10, No. 7. pp 930-932 iou/un..1.

Laeer-initlated breakdown of high-voltage spark gapse h been Trans. From: Zhurnsl Tekhnlchesko Fliki 35, 1202-1204 (July 1915)
sxtended to the oegevot ran". through the use of a novel coaxial The time development of . discharge at a dielectric-vacuum
triggering geometry. In this conflgureten. a leO-to 2S0oeegaatt interface must be studied to clarify the mechanien underlying the
ruby laser of 1.4-to 3.5-jeules output was aligned along the phenomenon nd to fIcilitate the eelection of v icuum insulation, the
Interelectrode axis of the spark gap. The lae:r bees passed through e developnent of sitching devices, electron tubes. t. Breakdon atheoiphelcel electrode mounted en e hollow shft, end ucs focused the surface of a dielectric in vacuum hee not been studied odemuatelyby a lse internal to this electrode at the opposIte-switch electrode to dote. The effect of various factors n breakdown voltage has been
surface. Based on Investigtlons of the effect of polarity on Slitch investigated previously. prebreakdomn currents have also been
Performance, i.e.. least delay end Jitter. it was concluded that 1) studied and the voltage-tine characteristic have been studied in the
irradiation of the charged electrode uas preferred and 2) irradiation microsecond revg. However, the literature contains no information on
of positive-rether then negative-charged electrodes gave best the time required for breakdown to develop over a dielectric-vacuum
perfor1ance. Delay times between arrival of the loser pulse end Interface so that it Is difficult to explain the processes taking
cosolete gap closure as short as 2 ne with unseasurable jitter 1 , place during breakdown. 7 Rase.
ni) uere readily attainable under various conditions (high-pressure primary Keywords: Surface Fleshoveri Vacuum Environment: Floshover
and high-reduced fields). Dy recourse to claeical arc breakdown Voltege; FlaShover Delay; Several Dielectric;
theories i.e.. Townsend aalarch and streamer mechanism, it was Sample Conditioning
concluded that the variation of delay with reduced field fellows an COPYRIGHT: 1966 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH
avalanche process. However, for an explanation of extremely short PERMISSION
delSys observed (high-velocity closure retos), a streamer mechanism
Is ntecessary. a Refs.

Primary Keywords: Ruby Laser: Air Gap; Nitrogen Gap; Megavolt 8R S S
Opereting Voltage; Single-channel Discharge; (tacuon E Trica)
Experiment; Theory(Vacuum Electrical)

COPYRIGHT: 19k? IEEE REPRINTED WITH PERMISSION THE INITIATION OF ELECTRICAL BREAKDOWN IN VACUUML. Cranbero
Los Alamo% Notional Labs, Los Alamos, NM 87545

EA N D Journal Of Applied Physics. Vol. 23. No. 5, pp ,51-522 (0S/1S2).
?(REAKDOW STUDIES) The hyoothesis is suggested that initiation of high voltage
EVicuumo Electrical) breakdown in vcuun is duo to traversal of the high voltage pp by a
FIELD EMISSION: LARGE CURRENT DENSITIES, SPACE CHARGE. AND TNE VACUUM clump of loosely adhering material. The implication of this

ARC hypothesis for uniform-field gaps is that the breakdown voltage is
M.P. Dyke and J.R. Trolan proportional to the square root of the gap length. A summary of the
Linfield College. McMinnville, OR literature is presented which supports this conclusion for a range of
Physical Review. Vol. 89, No. 4. mm 799-808 (0211953). oem distince from 0.2 mm to A meters. Additional wvalitativs evidence

Fielo amssion was obtained from a single crystal tungsten eitter T presented which tends tg support the proposed hypothesis, 15 Refs.
under conditions of very high vacuum and clean surfaces. The geometry Primary Keywords: Vacuum Breakdown; Uniform Field; Microparticle;
of the e,-itter was detereined by electron microscopy permitting Deekdon Voltte vs Ga Spacin ; Squar Rot
accurate calculatien of both the surface electric field end an ,adence; Literature R w
average current density. The use of pulse elactrbnic techniques COPYRIGHT: I9SI AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH
extended the observations to the upper limit of the current densities PERMISSION
for wnch the normal field emission was stabla. Above this limit an
:xplosive vacuum arc occurred between electrodes. From these
eoperiments the following conclusione were drawn. (1) The wave
mechanical, image force corrected theory quantitatively predicted the ISUITCHES, CLOSING)
obsrve . average current density up to that density of the order of (lam Gaps, Optical)

1E7 mares/cu.ca., where a marked deviation occurred free the usual INVESTIGATIOM OF LASER PULSE FORMING BY LTSG AND POCKELS CELLS
current-voltage relationship. (2) Space charge effects permitted the K. Yoshide. T. Yeeanaka, T. Sasaki, K. Shimemure and C. Yamaneka
simultaneous operation of multiple emitting areas of differing Osaka University, Suite. Osaka. Japan
gornetr'es. (e) At a still higher critical current density In the Electrical Engineering In Japan. Vol. 92. No. A. p 117-121 (11,1971.

rn I Trans. Pros: Danki Gakkai Ronbunshi 91C, 377-383 (November 1q72)range to IRA am1aracui.m. a field emission initiated vacuum arcThsperdcibsale-tgeedasemudtowthaoccurred between electrodes resulting in a change of emitter ocels pe r ser g tia h-t go.ap Is fed t with
geometry. Current density was the dominant criterion for the Packes C oe mflasr wight switchng. The gap is filled o hth en
initietin Of the vacuum arc 2 R . -nitrogen mixture th the lser focused n the cathode.

neary Keywerdei Field Emission; Tungsen Cathode; Clean Surface; Electrodes are stainless steel. The gap distance Is adjustable.Surface K-field; Emission vs Voltage; Vacuum Arc Graphs of delay vs. self-breekdow voltage, delay vs. electrode
COPYRIGHT 1953 AMERICAN PHYSICAL SOCIETY. REPRINTED WITH PERMISSION spacing. end rise time vs. electrode spacing are presented. 24 Raef.Primary Koywords: Glass Laser; Argon Gap; Nitrogen Gap; Stainless

Steel Electrode
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(VEcuwe, Electricel; Vacuum Gaps. Electrical) (BREAKDOWN STUDIES)

INITIAL STAGES OF LiG-PRESSURE PULSE DISCHARGE (Gas. Electrical)
A.6. .e and E.M. ReIkhrudel SOME PROPERTIES OF HIGH CURRENT SPARK CHANNELS
Moscow State University, Moescow, USSR C. Braudo and J.D Cregs
Soviet Physlcs-Technical Physics, Vol. 6. No. 9. pm 821-82A (08/1962). University of Liverpool. Liverpool. UK
Trans. Free: Zhurnal Teohlilchskei Fiulki 1, 1127-1134 (September Intvrn;tional Journul Of Electrcnlcs, Vol. 22. No. 4, pp 32G-353

1961) C06/1967).
A study wae made of the ignition of a pulse discharge in a tube Spark channels carrying currents of 200 kA were studied In

contatning a cold cethode with a trigger electrode, at hnt'.l iwdrog-n. rgin, and helium at 760 Torr. Measurements were taken of
Pressures lE-4 - IE-6 - Hg and Initial voltages 30-Al AV. A study Of the pap voltage drop. the gap resistance, tie channel expansion
the current end voltage variation with time by oscillogrephy end velocities. and the current waveform. Other sperk channel
sImultaneous easurernt of the Integral -ntvnsity of the x-ray characteristic, such as shock wave velocity, pinch temperature,
emission of the diecharge shawed that ignition of the pule discharge drift volocitv, ion and el-cron density, end channel re istance. are
passes through a stage of pradlecharge pulses prior to the stage o then calcu;.tod from Vhe results. of Refs.
the gs-focused beam. The lifetime (tu/sb I/) of the predischarge Primary Kvywords: Spark .hennel; High Current; Voltage Drop; Expansion
plse ege with fixed init:1 ond,;,, n canvcitanco cp ialtial Rate; Discharge Temperature
voltage Of pulse gener nr, degree of ouisSug of . ct rades, COPYRIGHT: 1967 TAYLOR S. FRANCIS LTD.
preasure) depnde on the emissive proeneas of the crlf cathode;taw/sub 1/ can be ProLorixad from one aic-osecoond to several
milliseconds by variation of the resistance (R/sub t/) in tha
trigger-gap circut. The investigated prolongation of ignition can be P0t3
used for control of the duration ir) of the loctron-optlcal stage. IOREAtDOWN STUDIES)
which includes the aove-mrientioned stages, of the pulse discharge. 9 C a. Electrical)
Rafs. CEVELOPMENT OF ELECTRON AVALANCHES AND STREAMERS

Primary Keywordsl Vacuum Breakdon; Cold Cathode; Trigger Electrode; E.D. Lozenskil
IE-k Torr Pressure; 60 kV Voltage; Current Soviet Physics Usp. Vol. 18, No. 11, pp £93-90 (11/1978).
Measurement; Voltage Measurement; femporil Resolution Trans. From: Usp. Fla. Hauk 117, 493-521 (November 1975)

COPYRIGHT: 1962 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH The article presents a review of the current state of the theory
PERMISSION of avalanche-streamer processes, i.v., processes occurring during thedevelopment Of discharges in dense gaes. The principal ettention isdevoted to description Of the phynical picture f the phenomena A

7974 systematic presentation is given of the theory of the main stages of

(tWITCHES. CL ING) formation of a discharge; the theory of electron avalanches. the
(Vcuwe Gaps. Electrical) thaory Of a self-maintaining discharge, the theory of the

LOW VOLTAGE FIRING CHARACTERISTICS OF A TRIGGERED VACUiM GAP avalaschs-strsaner transitlon, and the theory of streamers. The
G.A. Farrell question of breakdown of long spark gaps is discussed briefly. 126
GeneraI Electric Co. Schenectady, NY 12311 Vefs.
IEEE Transactions On Electron Devices. Vol. ED-13. No. 4. pp 32-4361 Frmary Keyords: Review; Theory; Dense Gas; Discharge; Physicel

(A/19A6). 
Picture; Self-meintaining

The triggerd vacuum gap is a normally nononducting device in COPYRIGH: 19TA AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
which a high-current moets-vapor arc can be established by a suitable PER ISSION
pulse of current to a tiggaring eectrode. While this gap Is well

.Uited to switching applications at high voltage. it has properties
which make it useful at low voltage as well. The operation of the
triggered vacuum gap has, therefore, been studied In the range of 10
to lll volt. It was found that. although the gap could be triggered
with currents e a low s 0.62 ameres, consistent triggering with
firing delays less than a microsecond required trigger Pulses of IN
smeheres or more. Little or no demendence of firing time on pain gap
voltage was observed. B0em0 a few hundred volt, however, the
probability of etabli shing aetable main discharge with a short
duration trigeer pulse flls of rapidly with decreasing gap voltage.
The polarity of the main gap voltage end of the trigger pulse
Strongly Influenced the firing chrecteristics of the gop in the
range studied. These effects are diSCUSSed iv dot'll. 11 Refs.

Prixary Effywords, Vacuum Spark Gap; Metal Vapor Arc; 100-1l00 V
Operating Vltege; Very Low Trigger Currant; Delay
Measurement; Jitter Maesuresent

COPYRIGHT: 1966 IEEE. REPRINTED WITH PERMISSION
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EFFECT OF HIGH MAGNETIC FIELDS ON THE THRESHOLD OF LASER-INDUCED GAS (Gas Gaps, Electrical)
BREAEDOWN CHARACTERISTICS OF THE TRICATRON SPARK-OAP

E.J. Butto.n andAAN. Ruanther A tten and T.J. Lewis
A FL Kirtland AF, NM 87117 tueen Mary College, London, UK
Journal Of Applied Physics. Vol. 47, No. 2, pp 522-530 (02/1976). Proceedings of the IEE, Vol. 184, Pt. C, No. S. po 34-61 (CO/1T57).

A quantum rate analysis of laser-induced breakdomn in deuterium The behaviour of a triOatron thrsa-electrode spark-gap in air has
and helium gas Has used to predict the dependence of the been invest'gated and its characteristics obtained with particularbreakdovn-threshold intensity on gas pressure, laer-pulse length. reference to its use as a controlled high-voltage switch. It is foundand the eagnitude of an applied eaternal eagnetic field parallel to that the voltage renge over which it woy be triggered satisfactorily

the direction of propagation of the laser beo. Diffusion, elastic depends, not only on the polarities Of tha an gap end triggering
and inelastic collions, end eultiphoton ionization of *toxic and voltages, but also on the energy of the discharge. The breakdownmolacular states ecited by electron impact were considered. The tie-lag is also determined by these ses voltage polarities and also
threshold data indicate the presence of three distinct regional the by the tiee-covstavt of the trigger discharge circuit. From these
pulse-length dominated intereediets. end the diffusion dominated, as characteristics and certain other relevant observations, a theory of
well as the isortance of a dimensionless parameter seege in the breakdown process in such a spark-gap is suggested. involving the
daterning the magnitude of the magnetic field effect en the propasation from the trigger of a low-density easily-ionized region.
breakdown threshold for a given set of eperiental conditions. The Finally, a breif investigation of the successful use of a tgatron
results are in excellent agreement with esperioental dta. 34 Rafs in a diverter circuit capoble of diverting the discharge energy in aPrimary Keywrds: Laser-induced breakdown; Helium; Threshold spark-gap sdbjscted to direct and impul voltages of 5 kf and in aIntersity; Parlelel Maonetic Field; Huesrical circuit providing accurate 'chopping of impulse voltage we,. is

CPlculation; Eaperisent resorted. 12 Refs.
COPYRIGHT: 1974 AMERICAH INSrIIUTE OF FHYSICS. REPRINTED WITH Primary Keywords: Trigatron; Air Cap; Operating Characteristics;PERMISSION 

Voltage Operating Range; Trigger Polarity DependenceCGFYR13HT: 1956 IEE

(PARTICLE SEAMS. ELECTRON) (SWITCHES, CLOSINI)
(Generation) (Gas Gaps, Electrical)

LOCALIZATION OF FIELD EMISSION IN SMALL SOLID ANGLES THE CHARACTERISTICS OF THE TRIGATROI SPARK-GAP AT VERY HIGH VOLTAGES
G.N Fursel and S.A. Shakiropa T.E. Urcodbsni
A.A. Zhdanov Lenningred Stete University, Lenningred. USSR University of Manchester, Manchester, UK
Soviet Physics-Technical Physics. Vol. 11, No. 6. pp 827-832 (12/1966). lEE Monograph No. 364 M. op 213-215 (03/1960).
Trans. From: Zhurnal Tekhrichesko Fiziki 36, 1125-1131 (June 1966) Curves ore given showing the working range and time-lag

A field-omission cathode is a point surface of electrons with very characteristics of a trigatron spark-pep working in air at voltages
s mlI linear dimensions (0.01 to I micron). This makes It possible to up to 1 rV. It Is shown that, for voltages of this magnitude, a
focus the electron bee by direct electron-optical methods and to single-stage trigetron spark-gop of suitable design provides a simple
simplify electron-oPtical systems significantly. These sources, end convenient method of chopping the voltage at any required
however, exhibit spherical symmetry with a radially diverging boom. instant. Factors which affect the performance of the gap ere
Thus, the aperture agle of the emitted cone is very large, being for discussed. 7 Refi.
average omission densities 11EA-IES A/sq.cm.) epproxlmetely equal to Primary Key.ords Trigatron; Operating Characteristics; Time Lug;
48 Des. and, for the limiting densities (IE7-1E8 A/sq.cn.l. Voltage Range; sir Gap; Geometry Dependence
pprooietely equal to 189 Dee. In order to obtain e fine electron COPYRIGHT: I9tO lEt
probe a very nerrow pencil is usually isolated from the beam. The
apertures necessry for ensuring the minimum permissible aberrations
in the beam are to IE-3 - IE-2 red. 17 Refs.

Primary Keywords: Field-omission Diode; Large Divergence; Collimating 8552
Aperture; High Losses; Selective Electron Emission (SWITCHES, CLOSING)

COPYRIGHT: 1966 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH (Gas Gape, Electrical)
PERMISSION THE GEVELOPMENT IF THE DISCHARGE IN THE TRIGATRON SPARK GAP AT VERY1IGH VOLTAGES

T.E. Broedbent end A.H.A. Shlash
8O6 University of Manchester, Mancheoter, UK
(
0
4ARTICLE BEAMS. ION) British Journal Of Applied Physics. Vol. 14. pp 687-491 10411943).

(Generation) The optical phenomena occurring during the initiation OF brekdown
PARTICLE ACCELERATION BY COLLECTIVE EFFECTS in the trigatron spark gap in air have been investigated with

0. Keefe voltages up to I Mt end inter-electrode spacings up to 6 ce. using
rence Berkeley Leb. lrkelmy CA an image converter as an electro-optical shutter. Measurements of go,

1974 Proton Linear Accelerator Conference. pp 352-357 (49/1976). currsnt flowing during the breakdown initiation process have alsoSuccessful acceleration of protons end other ions has been been mode. The optical phenomena are similar in nature to those
achieved experimentally in this decade by a number of different occurring in long untriggered gaps. One or more leader strokes occur.
collective ethods. The att. aent of very high accelerating fields followed by a main stroke. Leader stroke velocities fall within the
has been established although so for the acceleration distance has pence SEA to 3.ES cm/sec depending on -Porimentel Conditions. The
been cenfn.md to only a 1ew centimeters. Efforts are in progress to average meinstroke velocity is about lEA to IE9 cm/sec. Under certain
understand the accelerating mechanisms in detail and, as a result to conditions the path taken by the complete spark is partly governed by
devise ways of eatending considerably the acceleration distance. This the prodution of a short leader stroke originating at eve electrode.
paper Is intended to review the current progress, expectations, and It is shown that this loader occurs only in the region of the gap
limitations of the different approaches. 20 Refs. where conditions laid don by Leb and Meek end Roether as being

Primary Keywords; Proton Acceleration; Ion Acceleration; Collective suitable for streamer frmation and propagation are satisfied. It
Effects; Review Efs.

COPYRIGHT: 1976 ATOMIC ENERGY OF CANADA Prir ry Keywords: Trigatron; Optical Observation; ap Current
Measursment; Laoder Stroke; Main Stroke; Discharoe
Propagation Speed r
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(8READON STUDIES)
(Dan, Electrical) 8061

POTOPREIONIZATION Of THE 337-ANOSTROM PULSED N/SUB 2/ LASER (BREAKDOHN STUDIES)
N.A. Kurnit, K. lidhichand, L.W. Ryan Jr., A. Javn and S.J. Tubbs (Ga.. Electricoli
Massachusetts Institute of Technology, Cambridge. MA ELECTRON EMISSIOH AT HIGH FIELDS DUE TO POSITIVE IONS
IEEE Journal Of Quentum Electronics, v4-Ilk (0h'19751. P tisliuk

Photepreionization of the 331]4A.gsvrc, Pulsed n/sub 2/ loser by Sil1 Labs, Murray Hill, NJ 07974
use of a seed gas if low iorlzation hre-shold and fashleop Journal Of Applied Physics, Vol. 30, No. 1. PP SI-S5 (01/1939).

ducitatlon is observed to result ir increased laser output and Two :crvninms have been proposed to account for the observed
rsprsducibillty. Preinia tlon else increes the range of large yield of secondary electrons in gaseous breakdown at high
permissible operating pressures, enabling operation with electric fields. In one of those a single ion in approaching the
etmepheric-prassure mixtures of H/Cub 2/ and He without reduced cathodm surface creates a 'pass' by decreasing the width of the
intensity. a Refe. potential terrier. In the other the increased over-all fields due to

Pnioary KEywo-is: Photuionizetion; Flashlamp; Arc Suppression; Larus a large nnber of ions I" the gap 5 supposed to account for the
Volume screesed emission. The first effect is re-emined and appears to be

Secondary Keywoedmi Nitrogen Laser Pumping affective in the observed breakdowns of extremely small ge in air.
COPYRIGHT' i97 IEEE. REPRINTED WITH PERMISSION It may else be effective in breakdown at high pressure end is liquid

erd solid dielectrics. 21 Pefs.
Primary Keywords: Gas breakdown; High-field Breakdown; Secondary

8649 Electrons: Csthcde Effect; Potential Barrier
(PULSE CFEHRA ORS; SWITCHES. DecreLeG; loH Field Incr.EW
(Snsteos: Coo Gaps, Elec',cell COPYRItGH': 1959 AMERICAN INST;IUTE OF PHYSICS. REPRINTED WITH

SiJHANOSECOHD RISEI1ME MULTIRILOVOLT PULSE GENERATOR PERMISSION
.F P.onald (i) C.J. Banning 1I) end S.J. Br ent (2)

() 601 Sorp. El Paso, TX
12) U iesity of Texas at El Pass, TX 865
The Review Of Scientific Instrument., Vol. Ok, Ho. 4, pp 504-505 (BREAKDOWN STUDIES)

iRA/1%6il. (Electrodes)
A cultikilevelt nanosecond Pulse oenerator has been developed FIELD-DEPENDENT SECONDARY EMISSION

uiich ses a new approach to the deg Of en eatremly fast H. Jacobs

gas-d ,rge swtch 'he design concept is based As the statistical E5OM, Fort Monmouth. NJ 0770
time lag whch precedes an electrical !@eakdo'n. The geverator also Pysicel Review, Vol. 84, No. 5, pp 877-654 (12/1951).
emolons large coaXsal gee,try so that extremely high operating Eaperiments have been conducted with magnesium oside eurfaces in
cotages :o. be used. A description of instrumentation required to which high DC fields were applied to the surface, while at the sme
asasura the feet rise tine, high voltage pulses is Included along time secondary emission ceasurements wars being made. Very high
wIth sons tvptcal oscIlloscope traces. AOfs, secondary emission ratios wera obtained reproduclbly (Nl0 to I and

Primary Koyuords: fast Rise. High Pressure Spark Gap; Pule Farming greater). Under static conditions it wa found tht the ratios would
tine; Statistical Time lag increase exponentially with increasing fields. In addition, fep

COPYRIGHT: 1965 AMENICAN INSTITUTE OF PHYSICS. REPRINTED WITH constant fields, the ratio of liberated electrons to bombarding
PERMISSIG electrons was constant oar a wide range of bombardment enorgy.

Measurements were made of secondary omission with a square wave field
applied to the surface end time leg effects were noted. Decay time In
the order of 16 microseconds ware ceasured. The rise time was found
to be dependent upOn field and Soabarding currents. The eechanism of
field dependent secondary emission was shows to be reLated toen

ovaanche sft.ct, triggered by the bombarding electrons. I Refs.
Prmary Keywords: Electron Emission; Secondary Emission; MagnesiumOxide Surface; High Secondary Emission; Exponential

Vcriatin With Field
COPYRIGHT: 1951 AMERICAN PHYSICAL SOCIETY, REPRINTED WITH PERMISSION
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WHISKER GROWTH IN HIGH-VOLTAGE IGN-VACUUM GAPS G. EloctriI)I
L. Jedynek SURGE VOLTAGE BREAKDOWN OP AIR IF A NONUNIFORM FIELDUniversity of Wisconstn. Madison. WI J.H Park and d.N. Cone,

Jurn I ApplOfWidcPhsic. Vadio, WA. J... Pa.k pp - HN./ . Journel Of Research Of The Ratiora. Bureau Of Standards. Vol. S6. No.1e 01 Applied Physics. Val. 36, No. B. PP 2587-2589 (69/1 5). pp 201-22Z (Gi.lNSl.
Th v-ification by Little and Whitney of the lstnce of d b kdown phenpeena in air when a surge voltagewhisker-like microProjections on the cathode electrode of a vacuum is applied to sphere-plane electrodes were investigated. A steeply

gIa offers Strong support for the field-emission concept of risin surge of 155 kilovolts meek value was applied to the plan.
breab down currents and for the field-ealssion-lnltiated and clump pecer S6 vortimeters above the laboratory floor. A l.A ceoticeter

theoas of vacuum brekdown. The cathode whiskers correlate well dionotur sphere. mornted an edjustable distance below the ples, eewith the electron beae discuseions of Meitland and alo match Dyke's connected to ground through the surge impedance of a coacial cable.
description of breakdown due to ve.orizaton of a fleld-emittino ntl dt o e o ra

clm hoyadExP.- enal da consisted of oscllors 9 f .h cret t the
point. The clump theory and ti e lag of breekdomn e both sphere aid Pictures of the discharge between the electrodes. A eethod
desTribeble in ters of oiprogro.ections as done by Denholm in his for chopping the aPpied voltage surge ot an accurately controllable
article oi growth and fracture of points in the vacuum gap. The tine n uned to study the disuhrge at gao onaclngs for nhich a
existence of the aiproprojections a or whIskers, supports the present *ull-wave applied surge would cause breakdvw. I? Eels.
belief that breakdown does not have a single Prlmary cause, but is Prinory Keywords Pulsed Voltae; Sohero-plana Electrodes; Variable
Instead caused by any one of several eechani sa depending upon the Gap SPacing; Variable Pressure; Currant Meceform
local cooitors eolsting within the gap. B Res.

Primary Keywords: Hioh-vacuum GOPs; Vacuum Breakdown; Cathode
Whiskers; Clump Theory; Prebrekdown Current

COPYRIGHT: 196 AMERICAN NSTTTE OF PHYSICS REPRNTE ITHREDOWN STUDIES; SWITCHES. CLOSING)PERMISSI N (GR.- O aTDE;STfE.COIG
Mos, Optic 1; Gas Gaps, Optical)

OPTICALiY-INCTIATED DIRECTED ELECTRIC BREAKDOWN IN A GAS

BU~l A. Abmavov. VtA. Rviuin and V.S. Shil'dyac
(BREAKOOtN STUDIES) Soviet Phynivn JETP Letters. Vol. A, Nv. 5. op 29E-255 Ill/I68B.CGan. rtica) Trans. Frm ZhCTF Pis!:& V Redoktsysv B. *17-419 (Octoder 14kg)

C HAkELlHO.0P AN IONIZING ELECTRICAL STREAMER BY A LASER SEAR The odvnce- in generaticn of in-enna coherent ultrav'oletO.W. Eonpman end T.. Wilkerson r ~distio- uncover a Possibility of observing plasop traces f an
Versar Ic. Springfield, VA 22151 ultralet bev iv a gas and various asvciared e Pertriv ohenamena.
Journal O Applied Physic tl. 42. No. 5. pp 1585-188k (N*/lST1). nhnse lnclu .n first order a directionul oevi:c breakdown along a

Long ectrinal spark discharges have been directed through eir orvlnren mnivon charnel (vnrea celunl. and also reflection of
along prodetersined paths defined by a concentrated laser beco. At radio wvn frori the polunn or their propagtion ploig the column It
a ppaet cPtical power densities of 50-100 C O cm., 35-nsec Is known tha analogouo Pheroman ae & I erved in ortical breakdown
iilf-width laser pulses at ll.k microns have ben effective in va ga eni, lseer radiatin in t"e infr.re or visible sond at high
channeling streamer discharges from a 351-kV positively charged optical erergs /vns~tv orolmately ItS W/sH.te.l An increase of
electrode for distances up to 28 cm in a total streamer length of 71 the light rnvuenvy (op he the ultlrapioletl. which increases the
vn. The avere K-feld reguired to obtain a discharge betee vhvoionizto.i probability), should lead to an appreciable lowering
elou-vdvs was reduced froe 7.3 to 5.5 kS/cm with the aser sower of the necessary energy density and to a possibility of
Ol loyad. 12 Refe. eooerimontlly separotins these phenomena from optical breakdnun. B

Primer
0 
ceV.ds: Laser Channeling; Directed Discharge; Long Refs.

Distances; Lo. Level Ionization By Laser Primary Keywords Ultraviolet Redpiat:o; Optically Oirectet;
COPYRIGHT: 1971 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH treokdown; Low Power Deisity; Theory
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ELECTRON BEAM FUSION PROGRESS REPORT OCTOBER 1976 THROUGH MARCH 1577 (BREAKDOWN STUDIES)
Akthor, Unknown (Gas, ElectricaIl
Sandia Labs. Albuvuerqe. NR 87115 THE RO1II'1Oh VOLTAGE CHARACTERISTICS OF FREELY RECOVERING ARCS
Sandia Peport No. SAH77-1414 (10/1977). F.W. Crawford (i) and H. Edels (2)
Availability: SANDT7-l141 (l) Cvllege Of Advonced Technology. Birmingham

NTIS 12) Uviversity of Liverpool. Liverpool, UK
This report provides an overviet of the progress made on the lEE Paper Ho 3135 S l/196ll.

electron beam fusion program from October 1976 through March IS77 at The reovry ch.rectoristice of an arc ae studied in this paper.
Sandia Laboratories. The authors begin with a review of the concept The outhors consider a pulsed discharge in air, ntrogen, argon and
of the ESPA and proceed to breifly discuss the Progress mede and hiydrcogn wit carbon electrodes. Lurrent is Interrupted by ecternal
problems encountered in thIe development of vacuum insulation eystans. moans. ad c pulse o variable voltage and delay Is applIed.
Maro generators. intermediate energy stores. switchee. and diode In this w,, the reignition voltage of the arc co be dreterened as a
construction. Predicted target interactions and poected dagnostic . function 'f time. Currents considered are from 10-SO A with pressures
are also discussed. 126 Refs. boat.n 1-750 Torr and gap distances of I-S . Pull gap recoveryPrlear Keyworda: EJactrai sBis Puspon; Magnetic Insulation; Mars is seen to revuire a current interruption of about 1 sec. The grocers

Goenerator; Irlgtron; Vacuum Diode; Vacuum Flashover is found to cosely follow the eutended Paschen Lou. IA Bets.
Secondary Keyword otics P a rd rc Recovery Tie; Restrike Voltage Temporal

Resolution; Recovery Pause Horizontal Arc; Vertical
Arc

COPTPIGHTi l60 IEE

BOBe(POMWER CONOITIGNINO)
(Saturable Reactors) V30/

MAGNETIC SWITCHES AND CIRCUITS tE'L TRQMnGAlT: L&OtCHERS)
NC. Nunnally (Railguni)
LOs I-s National Labs. Los Alamos. NM 87545 VAILOU ACCELERATORS FOR GRAM IZEO PRCJECTILES
tee Alamo, Report No. LBBSNZMS A O-/ISS1). R.!. Ivie

This report eutlineo the use of slturable inft,,rs s sitches in urerv, c Livc-n:rv Ib. L-vornre CA 9SS0
Illmgsd-element. magnetic-pulso compression virecitn. The overation of UCR Rapvrt Cu. UCPL-86Z !O/l9tt.
the three basic types of magnetic pulse compression €rruts is lvb it: l3t% thfz
discussed end the characteristic one of oI', is ovinuf InI addition, hIS
the geometric constraints and magnet grJpe conpressiun cirnuits I.i t'hin rev-'. up irc the oaration end critical parameters
used in short-pulse. low-indutncc sys.a era caslorred. The of -u vQrs. u ccarn te Pcentas end actual performnce with
scaling of presaturatlon loakage curevts nagr etIc aregy losses. vtter types cf micrqiv title accelerators. and we discuss their
and ?tfching Vices with geometrical and material prae- r are rnssarrh it irustriul arplications. Railgun acceleraeorshave the
developed to aid in evaluating magnetic Pulse compression systems in vitent-c t -. iv.orate nonve projectiles to very high valocities
a particular epollcation. Finally, a echers for increasing the In very suit dstencan. Recent rssearch has demonstrated the
coupling coefficient in saturable strivlii.c trarsforrers Is proposed ise'.esr vf raiouris for resesrnh and industrial applicatios. The
to enable their use In thy short-pulse. hoh-voltale regime. g Rels. reil'i.n a-velaracnr is essentially a linear DC cotor consiting of a

Prinary Keywords: Pulse Covoression; Saturable Inductor; lumped par a' rigid rd Ia conductors thet carry current to and fros an
Element; -tching Charicteristics; Design itern.nt ng eoable conductor. Ihe onecting link functions as
Considerations an arn1ture. And the parallel reils verve an a single-turn field

winding. The resulting Lorentz force on the armature Is proportional
to t"he squere of the curreont. A I-TA current will produce about 2E5 N

BARS of thrust. A one-gram projectile uCI~ e Oerience an acceleration of
TELECTROMAGVETIC LAUNCHERS) lEA mm/sup 2' and in one mtor one a velocity of 20 km/s.
(Rai uns) Conavntion&l prniertile launchers are limited to launch velocities of
RESULTS OF PAILG:i EXPERIMENTS POWERED BY MAOETIC FLUX COMPRESSION the ordvr of 10 k/n. fence reig% will. enable research and

GENERATORS aoplicot.ons at prevIOUSy u.att, .t able velocities. telocitise in
R.S. Heke T . AL. Brooks I1). P.J. Deadnick C1). It.. Scudder (IS, eocuss of II Ap/s wil lead to new research at high pressure and

C. Prlrl. ) .5 Caird (ll ad 0.5. Paterson (2) hich-erpgy devsity. Behntlo Of matter In the I-It TPa or perhaps
(1) Lawrence Ltereore tab. Llvaroore. CA 550 IT) cPa ronge wil prevde ulunbe insight to terrestrial and
(2) Los Alamo. National Labs. Los Aleos. NM 875*5 eotraterrestrlal phenomena. 14 Refn.
UCRL Report No. UCRL-SNBTS (10/1980). Primary Kesiords. Smoll Projotiles; Operating Parameters; Tutorial
Acailebility: UCRL-B87S oer I ew

NTIS
seneorchars from LLHL and LANSL Initiated a joint railgun research

and omvP osnt progree to supinre the potential of loctroignetic 0
railcns to *ccelerate projectiles to hyperneotien. The effort was B0ll
Intended to I) determine oerleentally the limits of raIllon IBVEAKDOWN STUIES; BREAKDOWN STUDIES)
epertlon. 21 verIfy calculation of raligun performance, and 3) (is. Electrlcal; Gas, Optical)
establish a fete base at megam e cu.rt. The program has led to Cd GAS BREAKOOWN IN ARGON USING 10.6-MICRON LASER RADIATION
1) the select'.n of a particular magnetic flux compression generator DU. FroneT
(MF C) design for a set of Inital eoperiments and 21 the design of Halional ureau of Standards, Boulder. CO 0302
snall-ard lare-square bore rilguns to match the eveeted dFCG power Aplied Physics Letters, Vel. 21. He. 2. pp Az-At (07/1972).
profile. The bere sizes .ore 12.7 and SB me. respectively. In this A very intense gas breakdown spark has been extended to a
gepm-, we briefly describe the design of the railguns and the continuous arc in argon using a focused Pu CO/sub 2/ lser. To
diagnostic and data reduction technioues. followed by te rslts of achieve ow breakdown, the focal volume of a mirror focusing a
eight ecmerlsants winy the Run railgun types. A Nefs. high-power CO/out 2/ laser "as preignizod by a single pulse fros a

Priery Reyweords: Theonvi Koc.letent; Hues-kcal Calculation; Pluv CI, sub 2/ TEA laser. The electron density created by the puload laser

Compession Generator; Pci igun Design Conslderoton. :0 nuffi'ient to start the cu =oar. This letter reports accuratemeasurements of ulsd thresholds s ell s preionied w hehods
or bra Iicdh - n in Orgn. Also. a study of the time d eylopo eet of the

ow p10500 is presented. 5 Ref.Prierj Kovors. CO/sub 2/ Lse; Argon Gsi Laser Sustained
Discharge; Ionizing Threshold; Sutining Thrshold
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(11 c8O1S00
IREAKDOWN STUDIES; BREAKDOWN STUDIES) (8REAKDOWN STUDIES)
(Gas. Electrical; Gas. Optical) (Gas. Electrical)

EFFECTS OF CW POWER ON THE PULSED GAS BREAKDOWN THRESHOLD IN ARGON AT THE POSSIBILITY OP PHOTODETACNMENT IN THE IMPULSE BREAKDOWN OF POSITIVE
10.6-MICRON RADIATION POINT-PLANE GAPS IN AIRi.D. Moody FDA ol~ n .. M~tm

Army M issile Command, Redstone Arsenal. AL 35809 F.D.A Baylettiand B.G. Williams
ACe ntrl Electricity Research Labs, Leatherhead, Surrey, UK

Applied Physics Letters. Vol. 2. No. 1, pp TI-32 (British Journal Of Applied Physics. Vol. 18, pp 595-595 (05/1967).
When the focussed beams of a pulsed CO/sub 2/ laser and a cw The relative importance of the roles of photodetachaent and

CO/sub 2/ laser were superimposed, the pulsed gas breakdown threshold photoionization in the propagation of positive point-plane impulseI as raised. It was found that the increase in the threshold is corone in air is discussed. Consideration of the eagnitudes of the
deandent on the gas presure and cw power. mhen the inteasfties cross sections for the two mechanilss as a function of ohoton energy
obtained with different focal diaaters were cocadarad. it was found reveals a higher efficiency for the photodotachment process. Purther
that the the cw gas breakdown threnhold has a l/y/sup 1/ dependence support for the conclusion that photodetchment is sore probable than
on the radios of the focussed cu Power spot. 3 Refs. photoionization, in the circumstances considered, is drawn from

Primary Keywords: CO/sub 2/ Laser; Argon Cap; CW Laser; Pulsed Leser; eoperiental evidence such as the visual fore of the corona and its
SuAriepopition Of Beams dependence upon moteorolcgcal conditions. S Refs.

COPYRIGNTi 1973 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH Primary Eeywvrds: Poirt-plane Gap; Air Gap; Photoionlzetion;
PERMISSION Photodetschment; Corona Propagation; Cross Sact'on;

Theory
COPYRIGHT: 1967 THE INSTITUTE OF PHYSICS. REPRINTED WITH PERMISSION

8093

(BREAKDOWN STUDIES; BREAKDOWN STUDIES) 8103
(Gas. Electrical; Gas, Optical)

SIMILARITY BETWEEN PHYSICAL PROCESSES IN A PULSED DISCHARGE AND IN THE ESIAGNOSTICS AND INSTRUMENTATION)
EFFECT OF LASER RADIATION ON A METAL (Current)

L.I. Grechikhin and LY. fln'ko WIDE FREQUENCY RANGE CURRENT TRANSFORMERS

Insttute Of Physics. Acadeny of Sciences of the BSSR, Minsk J.. Anderson

Soviet Physics-TachniceL Physics. VgA. 11, No. 6I, 846-549 (12/19671. General Electric Co. Schenectady, NY 12S11

Trans. From: Zhurnal Tekhnicheckni Fisiki 57. 1149-1172 (June 1907) The Reviaw Of Scientific Instruments, Vol. 42. No. 7. Po 915-926

High-current pulsed discharge and concentrated loser radiation on (0/1971 .
a natal both provide strong hoot sources which are comparable in Curren transformers with resistive loads are examined

reontude (approaimately lEt-ltE W/sq.cm.) and which erode the experimentally to detornine nova of the linitatias to high frequeray

surface of a petal. In this connection it is of interest to considar resnne. Coil resonances era avoided by plonant of dai ng

general physical processes taking place on the surface.of a metal and resistors around the secondary minding. This Purmnts a relatiaely

n the resulting plasmes and to use this as a basis to eoplein some large sUmor of secondary turns (SI or 100). imprvr'ng low frev..rcy

specific properties of each source. Detailed studies mere wade of the reponse and icreasing the i x t product., eve for Rise .ghes

PhySical processes associated with the disintegrating effect of frannv transformors. Unitary resvcnse to sonora) gigahertz is

voncentrated 1ser radiation n a atal. Eaperiments were performed obtained in a trons/ornar with .h i window, while a range

using a neodymum laser which provided an energy density of 14-lEO approximatelv I Hz to anproximately TEE tHz is found in a larger

W/sq.cm.; this is equivalent to densities realized in high-current trers*onmer (12.7 cm di- ani 2.5 e, window). Both ferrIe d ron

cuIsed discharges. 11 Rafs. allny cores are rttlized. B Rats.

Primary Keywords: Laser Erosion Of Metal; Pulsed Electrical Discharge; Primary Keyowords: Current Trwnsforeer; Wide bandwidth; Resistive Load;

Plosma Jet; Light Emission Measurement; Dark Space Damping Resistvr; Frequency Response pesurpasnt

COPYRIGHT: 1967 AMERICAN INSTITUTE OF PNYSICS, REPRINTED WIIH COPYRIGHT: 1971 AMEQICAA INSTITUTE OF PHSICS, kEPRINTEE WITN
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8095 8104
(SWITCHES, CLOSING) (ENERGY STORAGE, MECHANICAL)
(LASS) IGH-POWEB SWITCHING WITH PICOSECOND PRECISION (Rototing ,Mcthines)

G. fouro d TESTS ON THE CANSERRA HOMIPOLAR GENERATOR ARRANGED TO SUPPLY THE S
u ri and W. .no MEGAWATT MAGNET

University of Rochester, Rochester, NY 14023 s.K. i Oll
Applied Physics Letters. vol. 5, No. . pp _92-495 (0/lOON). Australian National University. Canberra, Australia

Up to 10 kV have been switched with Si and GaAs laser-actinated Journal Of Physics 0; Applied Physic. Pp 1-9 (8/1)05 .

switches, We show that I spite of the thermal instability Tho design end testing of the Canverra Homopolor Ganeratsr e
shortcoming eaperienced 'i.Si. quasi-DC bias operation con be discussed. The temporal histories of the teeaaturms of se-eral

utilized in a manner which relaxes stringent synchronization COnoents are prevented ftr hit:: (I MA) and low (2 AU ) current

reuirenets. In the case of Dale the thermal instability is less dischargas. The dependence of performance on brush pressure is
severe end up to 8 AV DC has been held off and efficiently switched stud ad 2 Refs.
In both cases. a fast suitching Nims of approamately 40 Ps is Primary Keywords: Nomopolar Generator; Srush TemPeroture Study) Brush
observed. This tie is a combination of the laser pulse width. Pressure Study; Nigh Current Discharge) Law Current

geometry band.idth, and jitter time. Efficient witching action DHsuhore

reuire s n of sirooules of Laser energy. Efec, urluz c.:rircn: 1965 INSTITUTE OF PHYSICS
pulses ranging from subnanosecond to hundreds of nanoseconds duration
have been readily generated. A Refe.

Primary Keywords: Silicon Switch; Light Activated; Thernel 8115
Instability; QuaSt-DO Bias; 40 Ps Switching Tips (BREtKD31H STUDIES; BREAKDOWN STUDIES)

COPYRIGHT- 1979 AERICAN INSTITUTE OF PHYSICS, RPRINTED WITH (Con. Eloctricol; Su!fo rleshoverl
PERMISSION CONFIGURATIONS AN TODES OFP ANH -PRESSET DISCHARGE

LO. Torsihovc, A.. Pavovskii, I.E. Podmoshansbii and V.A. Seochenko
i v : T n n f r + ue , V o l. 9 , 

N o . 4 . p p 7 6 2 -7 64 ( 8 / 19 7 1 ).

YGOB Trans. Fr-n: -lofizika Uysakikh Tenperavur 9, a4-t6 (July-August

(SWITCHES, CLOSING; POWER CONDITIONING) 1971
'LASS; Systems) The H-pressed discharge is a process in which a gas dtisharge is

PICOSECOND OPTOELECTRONIC SWITCHING AND GATING IN SILICON prancd against a dielectric by a nagn i a field. The authors enalyae

D.H. Auston the ne-a. coaviali and annular N-prasscd discharge. Instabilities are

discussed, on ara the effocts Of all vaporization. The radiation of
eLl Labs, Murray Hill. NJ 07974 

t ' r h f-sn ino

APPlied Physics Letters. Vol. 26, No. 7, pp 171-lOT 112/IUSI. the H- nsnsod dtschaq is found to agree well with that of an
Ruesime tllic Photoconductivity produced by the absorption of absolute hnck b, 9. 5 Eefs.

Picosecond optical pulses in sllve trans.,lIsion lire structure, hun Frlmoro Kovwords: ran Discharge: H-pressed Discharge; Magnetic Field;
been used to devise electroni s-itchas and gates which can be turne. Dislectric Trough; Stability Considerations
on and off in a few posecvnds. Electriol sicrals as large as 100 V COPYRIGHT: 1912 PLENd) PRESS, REPRINTED WITH PERMISSION
can be switched by a few micro)oulos of optical energy. The n.sishing
speed was measure by orrelating the response o two trensaissly (
gates in tandam. eo having an pertuie t;i of 15 pse. S Rafs. RK SG

Primary Keywords: Phctoconducticity; Double Puse; 0.53 Micron Lig:". EKIOn H SUDIES)
1.00 ricrpn Light; Surface Ionization; Volume |Gar, RESONANCE EFFECTS IN MULTIPHOTON IONIZATION OF ATOMS
Ionization: Start Switch: Crowbar Switch

COvYRIGPT. 1975 AMERILAN INSTITUTE OF PHYSICS. REPRINTED WITH G. Moinfroy end C. Tenon
PERMISSION CEO Centre d'Etudeo Nuolelres. Sarolay. France 9210

Aplied Optics vol. 19, Nv. 23. pp 3914-394) (12/1900).
The resonance effects in ultlphotin ionization over a moderate

8099 laser Intensity a observed in expernments is compared with a close

(BREAKDOWN STU:DIESI agreent found to the effect, predicted by theory. The observed

(Ian. ElectrinrI) resonance effects in a high ;ntensity range cannot be as easily

PROGRESSIVE LIGHT11r,- IV-THE DISCHARGE MECHANISM understood, and the Outhors gve a qualitative explanotion using the

H.F.J. Scr-sland charActri:st:c Ionization time in the vicinity of the resonance. 23

Universit, of he WitwaterRrnd Rats.
Royal 5ciey Of Londan Proceedings. Vol. A164. No. A916-7, pp 132-150 Primary Keywvrds: Multiph.oton Effoct; Expertment; Theory; Good(01/19381. Agreement; Polarization Effects

(ha authors present a sodel of the lightng process based on COYRIGHT: 190 OPTICAL SICIETY OF AMERICA

ostensive ecparinentel observation. The pnper tegms with a short
re - of the general discharge process. Ohe leader process is then 8100
described in detail followed br a description of Rhe mechanisms (PARTICLE BEAMS. ELECTRON)
involve) in the main s

t
rnbe. Multiple strokes are also considered (Tage Inerctins

22 Refs. (T.,qot Intec
Primary teyords: Lightning; General Survey; Model:ng; Leader; Pilot HIGH-POWR ELECTRO REAM PEFIONIZED CO/SUB 2/ CW LASER MODELLING I:

t'eer;Stepe ear. Irrt Inosity wn DESCRIPTIN OF THE INVESTIGATED DEV1CE AND NUMERICAL CALCULATIONS ON
S -BEA M IONIZATION

COPYRIONT: 193 CAMBRIDGE UNIVERSITY PRESS n.,erta gi Quart.ei strocinqu end S. Nolami t
Un, rs1 it. i .1ud-Napoi Naoi* Ito"

Nuovo Cimonta, VOl. 54 NO. 1, 0p UN-Il? (11/199).
Part ! of the paper-denoted to modelling high-power CW

lascrs-onnos v brief description of the investigetd device end uses
an analytical approcimatios to Bathe's formula to calculate the
followno quantities: the space profiles in the discharge chamber of
tie electron bean ene-gy. the stopping power and the source tare
unda' aporating c nditions for four-component mixtures Of practical
irerest. (he energy loss of ths primary bees in travelling through a

thin Al foil is calculated. Parts IT and III will be published
crofutyr. Part II wII be devotd to the plasme characteristics 

in

the d,schare chooser and to the Ainetic end fluid-dynamic modal of
the laser. Part III will be devoted to a ssessent of the numerical
asults btained from the mod and their conprison with
peeontal data. 10 Oafs.

Pr nary necurdn: Energy Deositlon; Gas Dynamics; Modeling;
(Oi Analytical Solution

Socni-arv Ketords Gns Laser Pmpino
LOrnRIGT 1979 T .OCIETA ITALIANA D FTSICA



SEo S S114
REAKDO STUDIES) (PARTICLE REAMS, ELECTRON; PARTICLE SEAMS, ELECTRON)(Lightning) (Target Interactions; Generation)

SIMULATION OP LIGHTNING CURRENTS IN RELATION TO MEASURED PARAMETERS OF PRODUCTION OF DENSE THERMNUCLEAR PLASMAS YN INTENSE RELATIVISTIC
NATURAL LIGHTNING ELECTRON BEAMS

.1. Phllpott P. Minterberg

Culhee Lab. Abingdon. Oxfordshire, UK University of Nevada System, Las Vegas. NV a9109
1975 Conference On Lighting And Static Electricity. pp 11) (RI/19751. Proceedings Of The International School Of Physics 'Enrico Fermi'

The authors begin this gaper with a short discourse en the Courc- MLVIII (I7/I9691.
harecterietics of natural lightning. Intracloud discharge and both .T author discusses various aspects of thermonuclear fusion. The

positive end negative ground discharges are discussed with emphasis necensary characteristics of the target and the relativistic electron
on stroke duration and peak current. The affects of these lightning beto which it is to be bombarded t~th are discuesed. Generation of
strobes on aircraft are then discussed with a proposed ne the electron bean and its interaction with the target are also

i, t hi g r Am t included. Lastly .re uiree sts for ea ined. Conversion of the nuclear reaction Into useful po er, nd

effective Jlghning simulation re discussed. SI R Ps. t nt a cel lntio . of the process as a rocket propu son s st m are

Primry Keywrds- Lightning Characteristics; Introcloud Discharge; censic-ed. A method for producing an intense ion bas is briefly
Ground Discharge; Effects On Aircraft; Airworthiness presenter. IT Ref.

SpecicAEtion; Siculation Prirery Keywords- Target Interaction; Collective Effects;
AERONAUTICAL SOCIETY Suuperconducting Ring Generetor

Secondary Key.ords: E- be Fu.io

8110 aOPYIGHT! 1971 SOCIETA ITALIANA DI FOVICA

(BREAKDOWN STUDIES)
(Gas. Electrical)

MFOATION OF A POSITIVE BURST PULSE CORONA IN AIR. NITROGEN AND OXYGEN ails
T. Tacur e (tWITCHES. CLOSING)
Shizuoka University. iaamats., Japan lon Gaps, Elect.icall
Journal Of The Physical Society Of Japan, Vol. 17, Ne. 9. pp 1434-1439 Ie-KFZ QUENCHINO SPARKOAPS HAVE IE12 A/S CURRENT RISE

(5f9/tE). W S. Austin

T- author utilizes Locb's condition to derive an analytical General ELectric Cu, Valley Forgo. PA

solt n for the onset of positive pulse burst pulse corona in a Laser Focus. Vol. 11. No. A, pp T-Al (06/197S).
point-point gap. Avalanche and photo-ionization are included to A scarkoap using perforated quenching electrodes is presented. The
denle a forilIa to predict the onset of burnt pulse corona and to nparkgap will allow a rise of 1112 A/sac with repetition rates up to
estimate the effective absorption coefficient for the radiation j00 kMi at an energy of 1.22 joulas oar pulse. A schonatic of a high
produced. IA Ref.. repetition rate puloeforning netwDo-k u5sing the sp.irkgop is given.

Primary Reywvrds: Loebs Condition; Point-point Electrodes; Ionizing tof ,

Photons; Absorption Coefficient; toperinent; Theory prinory Keywords: Quenching Spark Gap; Quenching Screen; Fast Currant
fiso; Rep-rated; High Frequency; Low Energy Per Pune

COPYRIGHT: 1975 ADVANCED TECNROLTSY PUBLICATIONS, INC.

0111
(BREAKDOWN STUDIES; SWITCHES, OPENING) EllA
(EPloiNng Wires; tortlos Ie Fuses) (PULSE GENER11ORST

THE EXPLODING WIRE PHENOMENON 
(Triggerl

CA. Prinette A MAIRETIC-THYRISTOR GENERATOR PRODUCING HIGH-VOLTAGE 9ANOSLLONI POISES
Jet Propulsion Lab. Pasadena. CA t.c Vnrob'en. VfF. Rogdanoc, FL. Gerchikov. V.. Gk and A.A. UIsakoc
JPL Technical Report No. 33-113 (SI/IAS). Leningiod Folytechnical Institute,. Leningrad, USSR
Availability: Nk-1923S Instrunonts And Euperinental Techniques.i Vo. 17, No 1. pp 110-111

NTIS 12 /1971).

A brief outline of the esploding wire phenomenon together with a Tr(nn. FPn4.: Pribory i Tekhnka Eksparimenta 1, 103-104

description of some technques employed in measuring various (jonuary-February 1974)
parameters of the aeplosion process is presented. Iwo copper wires, I A cnoart govertor htch produces powerful nanosecond pulses is
and 3 oils in diameter, were exploded. utilizing a 1,000-J capacitor described. The lencti of the pulses across the load of 210 to 310 uhm
bank. These ePlosions are used as models for various theoretical in 9 to 12 csec fur a duration of the leading edge eqoal to 4 to S

descriptions conerning temperature and current histories. Result, of ns. Tho repetiton frequency p
4 

the pulses is up to 1.0 eNd; the

these theoretical treatents predict maximum temperatures of powr in te pulse is <023IiW; the amplitude of the pulse is <07.5
approxsiately 100,000 ase. 12 RefS. Hf. The onrttor weight is 120 g. 2 Ref.

Primary Keywords: Experiment; Theory; Simulation; Numerical Primary Reut,-d1: Pulse Generator; Rep-rated; 2.0 hR Output; I AN:

Calcultion; Copper Mire; Mleasurement Technique Repetition Rate; Light W:eight; Thyristor; Ferrite
Peliiv Line

COPYRIGHT: 1974 PLFUT PRESS. REPRIT7EI WITH PERMISSION8112

(REAKDOMN STUDIES; SWITCHES. DPEHING)
IEoplodin Wires; Explosine Poses)

THEORETICAL ANALYSIS OF THE HYDRODYNAMIC FLOW IN EXPLODING MIRE 0117
PHENOMENA RSouse CLOSING; ShITCHtS, CLOSING)

Law Rouse (Systems; LASS)
Lwrence Lvermore Lob. liuaroore. CA q455O A lIGMT-CONTROLLED, HIGH-POWER PULSE SHAPER

UCRL Report e. UCR 1 0/19 9). G. Cloto end G.O. tobiashnili
Avalail Ny ICLS~- Soviet Jora f Optic.L Technology. Vol. 39. No. 1. pp 578-579

Theoretical calculations of eplding a The iuthors present a design for a system which shapes pulses that
carried out with en IRM 7H4 Legrengian code. The model for this con then turn on a high powur irirtstor. The system has a hgh noise
an lysis assu es instantaneous ener y deposition n the wre , ., ty . and the fr qu u iuis it can h ndle depend 

prim i l r on th a

Calculations ore made nwith different ondition. A o oc those 0-m o constunt o" the phtt detctor- I R f .

pre entd are (1) different effective equations of stats for the rinary eyurds. R datio n Dete tr; Pulse AmpliFier hyr stor

coPo' ire and (21 different equetona of state for 
the urrounding Trigge.

air. The equations of st te for the air ae Ca) a o vta t g the ra-l CGfPt y IG l 1 72 PIIC L S OCI T T O F AMERICA

gas and It) the variable geame-1laa g s alcul ad by .R. Gilmore.

T h e a l t e c h w a n e p r o p a g a t i o 
n i n e a c h I s s o r e q u i r e i n i fi c a n t l y

different energies. The reslos are coo.red to c0jcul6tfon1 made 110
without co;pr wire (energy assured deponIed in p 0-niuni of Air :uvsDOwu 5 :eS;
equal to that of the wire) and with . .. ,, i. similarity soln on ('-us. [le~tricei;
for cylindrical shock wanes Tue prnagoi i the stucu1v ,i i i MT *11.S SP;/EN ST MAGhEIIC FIELD lh SULFUR HEXAFLUORIDE (SF/SUS 6/"

clculAted with the Gilnoro equt-on of ntnl' for e- shs eucellent . sui 11) ano . 0:-oath' 171

agrement with that fbso, ai by PD. basset. The sucuo. shod. vave il Toshiba rri. rd Dovelopment Centr, Uktishima-cho, Reasaki-ko.
in the cceper shows oulitet to agreement with that observed by yzacuinL

Renrets. but indicates that in too range uf tAP. roots'r does nni art (I) tt'ilv Nun ro..er lao.. Ukiohisa-cho. KEausakl-bw. KEwsaki

like a ronntstft gamma-lou coo. As fvr o'ini.* ip, in It rnwn chat .. • . a vi'.u Cf tpplied Phynirn. Vol. 14. No. 4. pp 4t7-495
hyrodurane€ flow do-meg ''. ecolos-on of urea 5 u: yimi&a. V I'/.'7Si-
Refo u carnet c field not or transverse to the field line was used to

Primare teywnrdn: Forlodita wire: Cooper tire; Numerical Calculation, drive arcs in sulfur hauofluor~de and in err. 'he arc motions were
Shock Wave; Doutlo Shoco phutuviphod um~nO a high sneod caner, anf the arc speed was fuundIsto bi faster in air then iv sulfur hevafluoride. The arc cooed

folotinel' smoothly when copyer electrodes were used, but arc spots

81ll ceuld not ha drinen in the ftrot sir-jo woe- brass electrodes in

(IINSULANIRN. MuT q;AL; PULSE GENERATORSI njif,. iisoofluvrida wane used 13 Hfs,

(Liquid. lysteos) 
0

-imary Kcywords: Mognetic Field Driven Arc Motion; Various Gases;
DIELECTRICS STUDY FINaL REPORT C.ightning Aurslon,, Copoar Electrode; Rras

G.k. Simcc* Electrode
Energy Scienen Inn.. BPrlingtono MO 01815 CUPYHIAT 1975 iCEIICA IIt.h STA. JAPANESE JOURNAL OP APPLIED PNYSICS

DNA Raptv Ou DNAZ2S F 106/1972).
Aosilability. AD 74)170

NTISThn reports the findings of an eoperimentel etude to invlstigate
the d il ectr ic t ength of d eon ied ater ann Plse stresse d by a 8119

dn-jblm resonanre' transfnrner. The date erurde avoence that the IFDWTR CIODI!ICNTNGT
prestrmss conditions do mt sionificentlr affect the results. uPuIsw ranforsos)

Addltianally. t is nuogosteo that theI relotlon~hie fyr nevitmum EFFFECT rr COOE CRARACTRiSITiCS ON FULSE-NHAPE DISTORTION ST A PULSE

stress en a function of tioa and electrode area cen be applied for TRANSFORMER
otne-i tines of 5-10 mcro'cends. The transformer generator is S.'. Tdovc

di Snussrt in noise cetl. Th~e niclusion Is drawn that this generator Hadioolctronlcs And Coecuniceices Systems. Vol. 22. No. 3. pp MA-NT

fern could be a neosibce choins , a ovine nsnmne osiri prmssunioed Cli/1I7iC
eatn dalet' ~. diloni i stenohs ra yu lai adforthi iins-From' lavestlra 4UZ. Radloelektrenliie 22. 87-SR (19791
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FERRITES FOR LINEAR APPLICATIONS 11-PERFORMANCE REQUIREMENTS (Transient Suroreors)
EC. Shelling
Nullard Research Labs S1 WA S TO CONTROL TRANSIENTS: VARISTOR. GAS-DISCHARGE AND RC
IEEE Spectrum. Vol. 9. No. 2. pp 28-32 (02/1972). SUPPRESSCRS PROTECT CIRCUITS FROM TESTRUCTIVE SURGES

The final inselleent of this article focuses on the applictions Geteral Electric Co. Syracuse. NY 13201ndperormnnereguireoents tf soft ferrie materils. Basic devices Elr'run-r Design, Vol. 11, pp 52-57 (05'1974).
employing ferrites include inductors for FDM filters, wide-bep and 5ix d,#fe-cnt types of suppressors are given as possble devices
pulse transformers. and high-frequency power trensformers. In the or roterting circuits from high-voltage transients. Zener diodes.typical d oern televisesn recever a total of about dA Ro of ferrite -slo-,u. devices. nutal-poide devices, silicon-carbide deoIces,
core, is used in a variety of applications, such as line output Gs-dlsrhnroo (spark gap) devices. and resistor-capacitor networkstransformers. deflection yokes, and conversenue systems. 14 Refs. ore dincussad. The devices are coopa-ed using their peck Idle

Primary Keywords: Soft Fnrrite; Pulse Transformer; Inductor; Design current. macmum current, peak Powe- effective clamping ratio,
Considerations; Loses

COPYRIGHT: 1972 IEEE RRNE D W~ITHo PoseRMsSO vltugo rage. ord cost. G Rots.EY : . REPRINTED WITH PERMISSION fPrisvny Kyc s" Zene- Diode; Selenium Rectifier; Metal-oxide Device;
Silicon-ca-b;de Device; Spark Gap; RC Network;
D igs Ccnsidortions

$122 COPYRIGT: 1974 HAYDEN , URLI SANG CO.. INC.

IIHERCY STORAGE, INDUCTIVE)
(Systems)

A PROPOSAL FOR THE CONSTRUCTION AND OPERATION OF AN INDUCTIVE STORE FOR
20 MEGAJOULES 8128ERg. nal! (PAtTICLE BEAMS. ION)

Culham Lab. Abingdon. Gofordshire, U (Generation;
Journel Of Physics E; Scientific Instruments. Vol. 5. pp Alt-ASS COPUTATTOHAL STUDY OF MAGNETIC DAM EFFECTS IN A HIGH IGPELHNCE DIODE
(0/I$72 . RiJ. D1rkr. tA. Goldstein and A.T. Drobot

A proPosal for cOUPling 20 MJ Of energy initiel1y stored in thealOsearc Lo Washington, D 205Nave 0ee•~ at.. .~hgtn :fl: 0 7 Rpt3oCanbera homopolar generetor, to a load in about 1.0 es is described. HeL Report Ho. A64D (IG/I9PII.
The energy is first transferred to a coexial inductor at a peek Acailabilitv: AD AIl3615Current and voltage Of 1.0 MA and 190 V respectively. The opening o NTIS
a fst echanical witch which tm being developed transfers the Cnmputer simulations have been conducted to test the 'magneticeregy from the inductor to the load. producing a voee of 101 V dos' noncupt an a means nor boosting the overll ion effiniency ofacross the latter. The system is intended for use with high energy high i..ednc diodeg. The 'das consists of a cell located

Ratstli bch"nd the anude foil ontiiing a wire ong its centralPrimary Revuords: Nemopelar Generator; Coaxial Inductor; Mechanicel OTe which c-rigs a current flowing in a direction opogsite tv the-
Switch: Low Noltege; High Current in the dirda gao The azimuthol magnetic field generated by the wins

Secondary IVeywords~ Flash Lan DIver current. 1/nub a' reflects the electpons crossig tho foil bock into
tOPR?'iT 1972 THE INSTITUTE OF PHYSICS. REPRINTED WITH PERMISSION he At gcc on hiohyx radii gahone their space charge can enhance in

tisico over relivety large aeas. Significant increase, is theI on cu-rent ueeo obno-ced for several uLuen of I/sub ./ but
(1IAGNOSTICS AND INSTRUMENTATION) mn electro current prenent gains in cO(DAToSTICS) AN HTUETTOIon rviuioccy. Instead, only decreased impedances were observed. nhe

tgtane of thishenunenos is eopoined and solutions which cold
FILOVOLTETER MEASURES AC AND DC WITH OVER 0E16-OHM INPUT RESISTANCE benefit a wi-, range of future diode dosigis are presented. 7 Refs.

RiJ. aorton A r Primary keywn-n: 'Minetc Dar Diode; Numerical Calculation; ItenseUh vest I, of Albert., Edmonton, Alberta. Calnde 1 c Bes. Generation; Magnetic Field ElectronElectronic Design. Vol. 27. No. 20. pp 9 (09/1979). Eel ction
The circuit presented measures high AC or DC voltages under true

no-lead conditions. Capacitors are used instead of the conventional
resistine divider which eliminates loading problems and simplifies 8129
different at meesurement. 0 Res (ELECTROMAGNETIC COMPATIHILTTY)

*rieary Eeyv.rds: Capacitive Voltage Divider; High Input Impedance; (Grundin And Shiolngi
High Stability; DC Measurement Capability CONSTRUCTION AND EVALUATION OF A PROTOTYPE ELECTROMAGNETICALLY SHIELDED

COPYRIGHT: 1979 HAYDEN PURLISHINO COMPANY. INC. ROOm
HA. Lonitter

Naval L"vuT Engineering Lab. Pert Huenose. CA
&T24 ATchnicol ie0&ort Nv. R-tth 90 1/96 6.

(SWITCHES. CLOSING; IREAKDOMN STUDIES) b A3t7
lGan Gaps. Optical; Gas. Optica) Ac electroiagnetically shielded room composed of 21-gage

NANOSECOND TRIGGERING OF AIR GAPS WITH INTENSE ULTRAVIOLET LIGHT sheet-metal colt material uith continuously soldered seams was
T.F. Godlove cocs!tnvted and avaluatod at the Naval Civil Angiherring Laboratory.Naval Research Lab. Washington. 0022375 Toe 0 c 'I 8-fo- t room is a prvtotvre model designed as a basin
Journal Of Applied Physics. VOl. 32. Na. 5. pp 1589-196 (018/1061). for oiterimivg saectficetions for the construction of large shieldedMeasurements are presented of the beakdown time of a convenional of i•2h~b;p room in.te !etion . , Elc romanetcMhi;IdirnGV ova.•eln o :etwo-electrode air gap. The applied -nlt.g is maintained below the ups porforme it a acoordenne with NIL STU-2SS, along with additional

sparking threshold and breakdown is caused by the emission of a measurements at 10. 2.3. and 9.A Gte. The lowest value of shielding6-nanosec burst of photoelectrons from the cathode. which produces hetiteness wan AS decihus at It bil. Contruction techniques for
space-charge distortion of the electric field. to au .~liary trigger tSch design feat-.vs en sheet-metal ocinto, soldered seems,
spark provides the necessary light and results in cathode emission uo cecer-lino filterig. uentiiatin ducts, and cable rannivyys areto aporoimately Ig ma/soca.. The dominant wvelenOth region is i.cussed 'pc,-i tch for prociding penetrations cPtoe ioom for
found to be approximately 1100 A because of toe relatively low air go.. wetor, avU sewage were investicated, (easre-ents o' the effect
absorption and high photoelectric yield in this region. For Pidf ,
ga- spe-no and using the highest li0hg intensity evailable. the time ofesmall ctld openings into the oon ar s gvt ed heacst h:nlin highertit ofgh th noo arofmnintidelay is typicaly found to decrease frm appraXisately It/sub -/ t0 *epcrt. 7 Refs.a miniurnum delay t/sub -, as the main gap voltage i increased from Kr y teyword: Screa teem; Shilding Evaluation; Penetration
aProeately X below thr up threhold. The iimu de'17 Tohricies. Line Filtering; Reliability
reags from 10-6 naosec for the gap scacinos stdied and agrees
with calculated values of gap srecing/oloctrcn drift aity. The
techniques developed have dinent ap.lictien to the triocerino of
conventional spark-gap nwito non nd A piv.cd I iv sow te end ru-
provide an additional nul Or ineet-got~rv cove of fe bs 813C
parameters of gesenon ooctrvnlcs, IT, 'eqs (OROAKOOWN ITU'IF3)

PrIlary tocuonds: Catirde Lfvects; Phot -ossion: Snaca Chage., 5a,. E~rc',--..1
Analysis, Ocvrnoltage ',A. SPEAFUJiN CALCULATION: A COMPARATIVE STUDY

COPYPISMT: l's) AMEnICAN INSTITUTE OF PiYT.S. PtINIiNTEI W TH r 0 KIO:
PFpMISSI0i AFI.. Ur ght-rattrson AF. OH

GI Perert Ho. GFP/PH/7A-i il2/1N76).
Ha1 itil;ty AD AO3A44A

8125 ATi
IDIAChOSTICS AND INSTRUMENTATION; DIAOHOTICS AND INSTRUMENTATIOH) An attempt is made t davelep a ain il yet accurate gas breakdow
(Current; ;*tgmi nodal which can be easIy coupled to the hydrodynemic eguatlons
OPTICAL MFTH tS FiR MEASUREMET OF VOLTAGE AND CURRENT ON POWER SYSTEMS gocerving fluid flew in leer-targi nieractions. The accuracy sf
A.J. Roge-s three relative- sinOle medes i investigated. Each is compared with
Central ectri:ity Research Labs. Leathead Surrey. Ut the more accurate ard COmoDee qu.tum kinetic modal, to determine the
Optics and Lonur Tochnoogy, Vol. 9. Na. A. pp 7-283 112/1977). conditionsr ,de-which t maitens reasonable accuracy. A gas

ethcds rf optically measuring noltag and current in high voltage cI sti"g of a single menatorn * eoci s s assured and attention is
systems ume evaminod. The ceoneto-optic effect, the alactro-optic nestricto_ to the early en-on nf the electron coscafe. A
effect. rca piazo-optlcal affect, and the electrogyration effcct 00 t-optoroure model is found to ar.e resoeably wall with the Quantum
di'xuSii Pnee and encose. d path systems ann considered along with kpntc model at values of incident laser flux greeter than 59
to necessary detection and noise reduction tachcisues. 12 Res. W/ocm.. A difaus-in model is found to yield similar results. A

Primr, keywerds: Bsic Principles; Electro-optic Effect; two-tempertue model, which is derived in an attept to eatend the
Nbgnatn-optic Effect; Electrogyrition Effect; Noise rev-e cV the tm ra ture m .da to lower values of incident flux, is
geduction found to a invalid. 1S Rafs.

COPYPIGiT: 1977 IPC ILSINESS PRESS LIPTIT!D Primary te.yords Optical EreAnon; Air lreakdown; Threshold;
Rr'o'iv Modeling; Temomnature M.toel; Two
Te-nonratura Podel

8120

(PARTICLE REAMS. ION) 83i
(Generation : U ECTTRMATNETIC COMPATIBILITY)
SENT It: DESIGN RE9UIREMENTS FOR INTEGRATNG ELECTRIC PROrULSION IVTO A (G'oun:r,ng And Shieldng)SPACECRAFT TU DE FOR SHELDED ENCtOSURE CONSTRUCTION PROBLEMS
R.J. Rulis foihnrs UnkCnown
Lews Research Center. Cleveland. OH Nvol Civil Fruineering lab. Port tueneme. CA
Journal Of p*cecraft And Rockets. Vol. 8. Na. 3. pp 209-213 (03/I9TI). N Recori Ne N-8li (03/ItA7i.

Design requirne-nts for SERT II (Space Electric Roket Testl. and Availability: Al 816 f

the way they wee oro-tat% era presented. Discunseu i re meca-ncal NiS
thermal design cnenideratisn, electricl requirementO. hioh-cntao Th-s reoort touche on the inpurtat aspects of shielded roomhandling methods. and Thrvs-on-power conditioner systeeresuir eont- design Shieldivo nateials, door seals. and sem are discussed with
Methods far tenting the s-stem JunA before Ilucch ae consideec. recomnendotios given. Peat.tian of the shielding end power Ine
Refn. *i]Ienig ore shown tothe -orrtnt cOnsideret-ens needing attention

P n i n r y e y o r d s o n T h r u s t e ; P e r f o r m a n c e T e s t ; P o w e r T n s sno v r e s n e n n t n t . I n n o t e -m e f ab l t y s d d r e s s e d w t h t p c a l

mco-i-an-/ Rnywrds: thermal] eDesign penl. 'reus ioitified an recoin procedures presented, TestCCn-.csNT - ltlAMRICiIN I ITAUEOMF aERG4 CS ANO ASTONCHAUTICS, h,-._ii.ren ore inc ad. B Pas.
- NC Pni-.n-y eganras: Shielded Onom. Soldered Joint; oer Seel; Shielding

Penetratien; Lye Filtering; Tent Procedure
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INVESTIGATING THE LUMINESCENCE ORIGINATING DURING THE ELECTRIC (PUISE OTHERATOR; DIAGNOSTICS AND INSTRUMENTATION)

FULMINATION OF THIN W IRES (Line Tye VulaeM.P. Nanyokon end V.1. Inayenko PRODUCTION AND MEASUREMENT IF ULTRA-NIGH SPEED IMPULSES
ReporN No.. FTDTT-62-77/I (06,1962). R.C. Plestcthe-

'%. 6 'ekh-..k. li~ki 2. 17-20 1192anna9.hustts Institute of Teichn:ooy. Cambridge, MA
TAn. From;tV: ZAttorol Tehihso9Pa. 2 9721192 The Reniew D Of oitf Inntrumntn . NoI. 20. No. 12. Pps 861-869
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With the aIdl of en electron-opttcel scanncr wan iscentiated the notogo d8.ivirs and amiro-osogrf s weea iruitfrden

denlopment of lumiescencei end clead of fulnAtnation Products witt I,,o. luutimusnintemllmicrson rage. redecibd
originatin during the fulninrst-o of wires. Established were cartel.. Thmn nucol cbnt Il prdces ocRn mesue an imus of aocb
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Bialystek~p Di.Wra nnst.Daytk ~edPC reed 11). (1) kuiIl nd T. Kamro1
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A rassfo...er is described which delinee 2 MA toto a low

impedence load through aI cocicotpu inmeerof Teu6.0mtoe
cnctor diameter and 12. mm cant dirtr t Sr fore 8141
rtayis cocted to a 20 mnicrofarad. 50 69 capacitor bash by (DIAGNOSTICS AND INSTRUMEHTATION)

forty-eighth flil ocalcbles Th rng ing fregueoy of She ( ooIt, g e
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Pirieary"Kacuords: Step Down Transformer; Pulse Transfor; 2 MA IMPULSES
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B S E U 8155(SEN1 GYSTRAGE INDUCTIVE) (PARTICLE BEAMS, ELECTRON; BREAKDOWN STUDIES)I(Sys.taxsI (Genaratian: Electrodes)

ADVANCED CONCEPTS FOR PHOTON SOURCES VOLUME 2: FAST SWITCHING OF VACUUM ON THE THEORY OF FIELD EMISSION FROM METALS
MAGNETIC ENERGY STORES F.I. Itskovieh

V. Bailey, .De tr J. enod A..oeth.nd D. Slah hr'lo MV.tIr En 2nern Collg
Physic Internotinnal Ce. San Leandro. CA 94577 Son~et Fhysics JETP, Vol. 23. No. 9 Pp 945-93 (11/1966).
EHA RePo-t No. DNA 3681F-2 (10/1973). Truss. From: ?hurnal Etnoerimentel'noi I Tesreticheskoi Pigiki SO
Availability: AD AI1S386 1425-1437 (May 1906)

Inductive (magnetic) energy storage sys Field emission from a natal single crystal is investigated for an

o leir r cati toenerao of ulstms are analyzed in terms arbitrary electron dispersion Iaw. If the Fermi surface isof ter /cation to generation of u~t -high Power Pulses. Such intersecteS by an axis P/nub z/ Perpendicular to the emitting eurfacasystems can transform low-power energy inputs intn high-power outputs of -h sands, the free electron theory forn u e field
(rowe- multiplication) by shortening the energy delivery time. Energy cisson c-rent remains valid epcnot for the pre-esponential Vector.
troife- fro magnetic store to resistive load can aoproach 10 Tthprwise The Cnsernatien of the tangential ane'Iomantos of en
percent e':cuerny. Models of several accelerated metallic plasma miectron emittej from the metl leads to the results thot the work
t-ensfer switch gronetris indicate that such switches can be function. in the eponentiel must be reslaced by a larger ouantitiv
energeticilly efficient and can produce substantial voltage . Tho distu.no between the Farm: surfece and the P/sub aV aule can
r-wl(:elice;ons. Using i versatile and extensively diagnosed be east te d from thu difference A - w. chch thus yields definite
oeoaatun, eceriments were conducted to test these Predictions. The infurnuoc. cricerning the electron spectrum of the metal. 5 Refs
esaerine.s confirmed Fh, modeling and estblilshed design criteria Pr.,:y Keyword: Field Emission; Met,, Crystal; Fermi Surface; Free
'or metollic wire plosn switches. oratine at 25 kV eneroy Iprel. a Elovion Theory; Electron Energy Syectrom
-a-isO switch produced no-row (6I to Ill nrl voltage spikes with CCPYRIGHT: 19s OMERICAN INSTITUTE OF PHYSICS., RERINTED WIT,
o-ta-o rnd power multiplications Of 3. 8 Re~n. PERTISSIGS

P~inary Keywors: Magnetic Energy Stores; Fat Swtching; Power
Putelication; Power Pulse Comrenson; vacuum
Switch; Metallic Plasma Switch 8157

;FtEAoXiODn STUIEti

PJlE^ VZGM-PRES URE ARC IN ELIUM AVG HYIPUGEN
Yu R. Knya:av, P.S. Doroik. N.V. Min and VI. etrunkc
Sovet Physirs-Tenhn-cal Physics, Vol. I.. 0. , en 374-380 (09/1967).

IINSUoATICH. MATERIAL; BREAKDOWN STUDIES; SWITCNES, CLOSING) Trans, From- Zhurnal Teb',:cheskii Fiili: 37. 52-132 (March 1967)
IRcS.ews; ta. Electrical; Gas laps. ElectricalT nhis ra r gives the results of an innostontici of a pulsed

HIGH VOLTAGE IHSULATIO IF LINES AND EQUIPMENT h-c esure orc in tel o nd hodr/gas at prensures up to t
M. Ra1nrn 'o T 7 I/suc /.nrd correntn ot to AT nO T4 e rulned err is pr ced by
FYan. 'Rot o egr e P7 te9hnic In titte. T cti9 258. 3-9. n dT g I a -ator bank thr'gh a Inns. C. high-pressure

61TF i . Polytechnic Insttute TrennactienS. arc, yr niogn a tair cia. The results of elecn-v.l and s Ietra!
a- 1 1i siga (rns nd of nas3.reentn of the visibly brightness of the

Availability' AD 734055 steady v"d pulnod arcs are oaven. Photographs of stedy and posed
NTIS *ro- obt'ined by noons of a cesera obscuro are also shoIn. S Rfs.

This report includes nine selected papers on insolation testing. Frimary Kewords St ,dy Arc Pulsed crc; High-pressure Arc; Corufitor
pulse generators, and switching. The first article describes a 2.2 MV Run', IC uro. (ho Wi..
eulso generator. Owe to space lip' tations, the authors chase a COPYRIGHT: 1967 A!YVITOH htSTITJTE OF PiSICS. REPRINTED WIH
stocked Marc generator. The design philosophy and testing arePERMISSI
presevted. The neot five papers concern the theory and oeretion of
spark gops. Low power simulation of high pnwnr operation. arc
quenchng, parallel operation. and jitter studies ae included. The
last three paers are dovoted to nsulation of h voltages. 160
Breakdown of liquid and solid insultirns are included. 56 Res. (IREAKOWN STUDIES)

Primary Keywords Marx Generator; Ceramic Capacitor: High Power (Gas, Electricol)
SSitch; Siowlation; Arc Ectinction; SF/sub 6/ Gas; SPARKf. PQENTALS OF SATURATED HYDROCARBON GASES
Dielectric Strength; Insulation Breakdown; J.5 Mirza. CA. Snit and .H. Calder.wood
Insulation Polarization University of Salford. Salferd. UK

Jocrnul Of Physics D; Applied Physics, Vol. 4. No. 8, pp 1126-1133

8151 (h/1971).(FULV OVLRA(NSIThe Fasoton curves of snortng potential ar a Vusytion of the
(CULS GHERnt ORS) presure - gee length product lpd( are gien fnr normal pente.7(Current) hee. , hptano, ortene and docane. The neasuresmnts of sparking

CURRENT PULSE GENERATOR poterntil hove been nade from a pd of about 30 Torr ce through theG.L. hakhov mnninil sparbing potentael, about I Toyr cm, to apprenimately SE-I

Acadeny of ciences of the USSR. Tesk, USSR rr- c A previous aoiriuel equation ,icino the soarking potentl

Instrurents And Experi.ental Techniques. Vol. 21, No. 2. pp 394-400 for cues of Pd greater than minimum sparking potential has been
(04/1978). nodiimo d i r The addition of two constants end an estre term. so that

Trans. From Pribory i Tnkhnika Eksperinenta 2, 123-125 (March-April it now fits the Punchen curoes for the whole of the extended range of
k 9PA) tie i nramzn n wile stiinmo the constants introduced by prerios

Snew scheme ar a current PuIse penerator with.a combined wor s. Volces of the csvstants are tabulated I.r the hydrocarbons
'coil-seorcitaocu' in discussed. The neraton is anaIyzed ic terms listed b-e end a detoiled conarIson between the sparhing
of an eguivolect circ-.t. The efficiency of the generator in tested cOntiul ac'eted from the equation and experimental results is
on r a; made arm sactions of a pulsed caprcitor of 40 microrud yca o I -octro. 9 AntS.
and 800 Vat a frequency of 400 Hz and a eiman o.'ht of tI A. T .r-mer, Kcv ,'de lidrocsrbon Gas; Several Gases; Paschen Curve;
Refs. Enycrioul Equation

Primary Keywords: 'Coil Capacitance'; Equivalent Circuit; Analysis; CCY !oISulT 1971 THE I STITUTE O7 PHYSICS, REPRINTED WITH PERMISSION
Model Test; t p-rated

COPYRIGHT: 1978 PLENUM PRESS, REPRINTED WiTH ,ERMISSION

E om I ud -i"'
31,3 THE H 'Jil' IFI'PUI-PO' DENST.Y It EXPLODING-WIRE RESTRIKES

(BREAKDOWN STUDIES) A vlr S. S
(Gas. Electrical) R.'I lrlt"Oi, of T -y. Stockholm. S!wde

N, up ird "isipo Vul. t1. Nv, 44 Pp 198D_1987 (04/1972),
HA.OSFCF" UT nnd JInii tSdE hih riou rn:. unit volou-e of the restrite charnel of thin

P. Pels...thal end J.M. I"hcr/I,,,O~tSpace Sciences Inc. W: o. n. etcaln d , ii rv t '", its nacinom sligntly before the e lectical
Physical Review, VOl. 131. No. 6A, ppAItA 80t l0il9A5i cundunvpty irs re-cd itsmenimum. In its turn, the electrical

A thoory describno the frmative biod vf b.oahdo in genes cond1rt - , cbr 's ia.. num before the currant and the totl
following the sudden ... licatlon of a C eoctri yield has been en -" i 0 /sio i, iaue reached their cosine but slightly after
developed and rplied to thed egn t n ur lg iv Ig oue on the voltage oscIlograms. The reason why the
times is nin goses. :. 5 shn anelyticully that under nertair nn, u er unit coluse and the electrical conductivity reach
conditons ;,a!ed-DC -d mylsed-microi eo breakd.on .a dracti thai ryvinv nuh earlier than the c.rrent and the total pnuer input
cunparonle, A nolsel-ZC n.ceimental system is described .1ich -r. ru , sems to be clnnel vcon.oted with thepermit s nenrementVs of the formotioe parino oer a wide range of nncvotocantyronic of tn. rencrta thonnel, which have mot yet beentotnfot ril troand bec a of the comleity of the pr oblem..arlIed field s pressure, and gay space. For thse gases chore sf ly t

suffic:.nt ,ic dnte ore available, theoretical and experimental rinnr Keawnyds: C t Curent RetIke*;
results a-a n goon reent 13 Sets.Ppodigre n Ps;

Primary reyu-'.: Gas Breakdown, H ie Gases; Formative Time tag; Stop COPYRIGHT 972 AM IAN FST;TU' OF PHYSICSi REPRIMTED WITHv i
Voltage eadown; Microwave Breakdown; Theory; C1tT I3SION
Arpetisunt; Comariso f Resclts PI
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IBNEAR'D"I STODIES) iEVERKDCd5 ETUIES)(E olyn Mires) (L'sc.d. Eleciricell

OBS0A N OF A CORE IN IN EXPLOOED L U E AAY REFLECIIjN G5 TS T OF BREAKDOWN OF THIN LIQUID DIELECTRIC LAYERS
BSEVATIN OFAR NN PGLEILIjTUM WIPE PLASMA BY RETHTT OSfYhisi

OF LASER L.,HT H.S ".cls

T.A. Leonard SO AiT0 Physics-Technical Physics, Vol. II, Ho. 7. pp NAN-At (Ol/IN47.
U i v e s t y o M i c h ig a . A im -b o , .r o s F r o m ; Z h u r a l fe t i o h as o i l v i i 3 ,0 1 2 9 7 - 3 0 4 ( J u l y I 9 t 6)

Journal i teolied Psysics, Aol. 44, No. S. pp 1380-1381 103/1973). Thu breaokdowv vf ntn hiocid dielectric layers (thickness of thetfs ithium u're uich us evvi(ded end esuladed in sacue wan ordsr vf It- om) is of considerable significnce in the treatment of
probed with a 0-saitc!ued ruty laser. Sting reflections of the rut, crial osorsas Initiated ir layers of isulafing caterial (e.g.,
laser liyht were obrerouf '-am a 'core' n the elrsna when thu crr imverated with a dielectric fluid) In this case the Initial
aressura was greater thr 7E-t Tory Changes .1 the plasma and nurtia Ishartes are struck in layers of the impregnating ceceounds
discharge prcoertien near '.s presIsure suogemlad the possibility ot tutiner levers f the solid insulator In the norel technological
a core of unvaporizod wire due to curron t'ictig chroug' the piectica nO drytng e impregnation. This paper discusses the theory
surrOUn ding air. Th eresu of thiscore wes nuonlod boefuse o' of trca-oo- in thin lavers of liquid dielectric, using mes oil
the relatinely lor n i'sc org currt ort smill w'ro dieeer. When en an _eIc. 17 Rats.
tne pressure was ho1 5E-4 torr a 'core ws nve otserved nod Primary Siyomds: tinoid Sreatdacn; Thin Layer; Partial Dicherge;tiara was no0 eyodnye c norms t nhctiing. 9Veins InsJlation Brahdown; Townsend Coeficient

Pi*ry Keywords .ud .o , Lithium Wrc: Hacior Env. unent; ofY'u Mes-nert- t

too,. Los nt, C:;
0
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(REAKDOWN STUDIES) (BEAKDWH STUDIZES)
(SMid, Electrical) (Gas, Electrical)

TIME LAGS IN THE ELECTRICAL BREAKDOWN OF GLASS IMERSED IN WATER FAST ELECTRONS AND X-RAY RADIATION DURING THE INITIAL STAGE OF GROWTH
R.H. Azue end N. Dickinson OF A PULSED SPARK DISCHARGE IN AIR
University College of S.ansea, Singleton Park, Swansea, Woles Yu.L. Stankavich end V.0. Kelinin
British Journal Of Applied Physics, Vol. 12. Pp 419-420 (08/1961). Soviet Physics-Doclady, Vol. 12, No. 11, Pp 102-10 3 (05/1968).

When measuring the electric breakdown strength of cover glass Trans. From: Doklady Akademil Hauk SSSR 177. 72-73 (fovember 19671
immersed in deionized water, time legs to breakdown were observed. In order to explain the mechanism of formation if a spark
The seen statistical time leg was (12 +or- 1) microsec. The braekdown disctorge in gases at high pressure, it is necessary to consider the
strength between spherical electrodes was found to be (11.4 +or- 1) x energy of avalanche electrons during the initial stage of the
lEa H/cm. 0 Refs discharge. It has been shown that for 'oltages close to the staticPrinary Keywords: Cover Glass Breakdown; Water Insulation; Sphere breebdown va, u the kinetic energy of electrons In isolated

Electrodes; Delay Measurement evalanches des. not ensed several electron Volts. However, when theCOPYRIGHT: L61 THE INSTITUTE UF PHYSICS, REPRINTED WITH PERMISSION avalanche grows into a streamer the field in the vicinity of the
avalanche should ircrease by several times. When this occurs, an
electron during soch "a path can acquire more energy than is
required to coevna 'a losses during elastic collisions,
ancita io, end ionizuuiu. Uvder thane circUmstances the electron is8166 continually ac.j.rated ted in some instances can acquire an energy

0PULSE GENERATORS; POWER CONITIOHIHG) cunp.rable tv ce applied voltage. 3 Refs.
eCapamitive; MinIineer Resisters) Primary Keyoordn: Avalanhe Ureabdown; Streamer Formation;

I M DEPENDENT CRITICAL DAMPING OF A CAPACITOR-DISCHARGE CIRCUIT Orcnnstrahlcng Radiatien; Electrode Material Effect
Pupy . AchiadadJN"onoPill P.C. Ar C iald i d a , John5 COPYRIGHT: 1968 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH

Hn Lake, CA 9 .1"5PERTISS:ONvJournl Of Applied Physics, Vol. 42, He. 12. PP 4899-4901 (11/1971).

Opti.al design of a heat-sensitiv.e variable resistor in the
u it pulsed capacitor discharge provides a physically simple 8172

method of damping without the ringing currents which may shorten IRETEWS AND CNFERENCES; ENERGY STD9'lE, INDUCTIVE, CIRCUIT
ciPac tor life. Computer simulation is utilized to determine the CALCAA',1Ni

)opttmo design Parameters and materials of the variable resistor. 3 (Reiien; Inductors; Inductance)
Ren,. INDUCTANCE CALCULATIONS: WORKING FORMULAS AND TABLES

Primary Keywords: Pulse Generator; Spark Gap; Ringing Circuit; F.W. Grover
Capacitor Damage; Honlineor Damping Resistor Union Cellege

COPYRIGHT: 1971 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH Publisher: Genera. Publishing Cnmpeey Ltd. (1'1946).
PERMISSION This t_ k is a treatiso en inductance calculation and inductor

design. Tie ,tnur begi.s with a short discussion of the basic theoryof rductanCu or,d proceeds to present general and sPecific
67calculation for so-aral coil designs. Geometry consioerations, SUCh

(BREAKDOWN STUDZSDIES)a calculti of en distances between wires o
4 
various cross

S 1)sectis and co-reutions fo lare cross section wres, are
USE T 1HE DIMENSIONAL AND SIMILARITY METHODS IN INVESTIGATING PULSE cuo.,d.red in n-n detail. Comect work-ng ferrule, for .eere-

DISCHARGE IN WATER cn-or coi cvn igurovicns ore Presented alng with examples of their
1.2. Stun use. The effect of high frequencies or oil performance is discussed.
Sevie Physics-Technical Physics. Vol. 12, No. 9. pp 1267-1273 Iti Ras.

(03;/96P). Primary Keywords: Inductance Calculations; basic Theory; Working
Trans. From: Zhurnel Tekhnicheskoi Fiziki 37. 1729-1738 (September Formulas; Seerral ceil Crnfigurations; Geometry

1917) Consideronios; High Frequency CorrectiOns
The present article is concerned with the discharge of a storage CGPYRIGHI: 1946 FRDERiCK Wt. GROVER

capacitor across the discharge gap in water. by using the dimensional
and similarity methods and some othe- considerations, we shell derine
the relationships determining the amplitude of cylindrical
compression wares in a liquid and the portion of the energy released
in the channel that is transforred into the energy of the cylindrical 8173
coepression wave. Similarity criteria ihich sake it possitbl to (REVIEWS A90 CONFERENESsimulate pulse discharge in the same liquid were obtained. The iews)siilarty relationships were checked ecrerientally. We else derved Allev NTRDUCTION TO HIGH-VOLTAGE EXPERIMENTAL TECHHIQUEcri s ahich secured the similarity of only the electric D Kind

char, er'stics of discharge. The discharge channel shape asT
r!hish Umrsaa &rusheg Braunschweig Fstobi,.ized (straightened) by means of a thin wire (icreme, d : 0.0) Publisher; Friedr, fieioeg I Soho Verlgsgeselischaft mbH. Brawnchuig

mvi. 6 Refs. ,TI'197).
Primary Vvwords: Water Gap; Numerical Calculation; Simulation; The fundamentals of high voltage technique should be studied not

Cylindrical Geometry; Co.pression Wave; Thory; only uy n~neone entering the field of high voltage engineering, butF.perinent, Discharge Stb, liation should br re-iewed poriodical|h b everyone that utilizes highCOPYRIGHT: 1968 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH lee.Ii okpoie n ~outo otebsc fhg
PERMSSION o C, C, ad go eratin end measurement;

testig; safety; and laboratory organization
consist,, . the prin.ites d usd. Th: book includes several819T 

enices with high voltage
(BREAKDOWN STUDIES) ecPnioue. rcu o mathematics are not included so that the student
(Vacuus. Electrical) rem net have an a nvced ediction to benefit from the information

BACUUM IREAKDOWN WITH NANOSECOND PULSES ,c..d'Ii. 126 Rfn
N.V. an. Anil primry teywe-d Review. AC Voltage; DC Voltage; Impulse Voltage;
Soviet Physics-Tachnical Physics, Vol. 15. No. 8, Pp 1'39-1340 teretien: Paesjrement; Safety; Laboratory Layout;
(02/1971). a;-. Esmevmeots

Trans. From Zhurnel Tekhnicheskvj Fiziki 40, 173T-17Z4 (Augost 197%) CoPYR!H
T " 

197t, FRILDR VIEWEG 0 SOHt VERLAGSGISELLSCHAFT MEN,
The time response of 1-2 - long vacuum cops to th, pplication of SHAUN 4WE1G

nanosecond pulses is studied. it is fou.d kham Lcrease of
the Pulse factor from 1.5 to 3.2 reduces the day time of E
noltage pulse across the gap from 55 to S ns, 7 Rfs. thlt

Primary Easords: Vacuum Gee; Millimeter Gr-e: nenispher.-plhan Gap; (RtVIE.S A:E CCNPENCES GR911 3kW STUDIES)
Disc-plane Gap; Voltage !All H evicuSi RLoniO

COPYRIGHT: 1971 AMERICAN INSTITUTE OF PNYSIZS. REPRINTLD WITS ELeTRICAL DREADOWN OF GASES
PERMISSION n Me. Ed. a', J.D Crog;n Ed.Unnre, of ties -- !. ervool, UK

utl"Inh; .ohv iley A Sons (/1978).
8178 Elec'.riug ''coo dcoun in a very comolee phenomenon that is very

CRUISE GENERATORS; PULSE EENkRATORS) Jiffinpt lv 7-a t orei~ersiuelv. This book does just that.(IC; Systems) ._... Mi ii, 4.1. Meek And JD. Craggs the book includes
VOtTAGE-MU;.IP.TCATION O 5FT5PE CU

5 
i. .c .vcturs .v tuedemertels of breskdon, vacuum breakdon, spark

GA., Mesyats rroeiiuoi in on fur, ad nonuniform filds,. corona, effect of
Tumsk Felytectrie It'stute. 7vnsk. USSR *oA t- and loser initiated breakdown. RF breakdow.n time delaV and
Instrunts And Uxeerimantal Teohnoques, c. ,. Pp SIO97-IIO (12/19631. veltaoe fall. aend electrode effects. Each chapter is written by en
Trans. Fr-n Pribory i ektria Eksperinenta 6. 95-7 e1ese in the field cod is both conclete and accurate. Each chapter

NveSroee~e 19k)) ae' vontoias seny usafu. refererces for a more detailed treatment.
It in shown ihot if LC networks are connected in series through 19Ev Rafe.

spark dichae c-c,,s DO, and if the cepactnce emit inductnce of !rimory cow,-d- Electrical Brekduwn; Fundamental Process; Vacuum
each subret -t o p ore lower than those of the previous one by one breotiowe; Spork Br.akdeun; Uniform Field;
order Oon i3",te'.: ecrouimatalv, a noltage U/sub 0/ 0 Z/sup n/U/sub Honuniforn Field; Corene; Voltage Fall; Time Leg;
1/ may ta si e 'e uiruss thi, capacitor C/scb n/, U/s O/ being the todiatiun; Lener 7: eakdon: SF breakdown; Channel

input sclti+o 'o -,nfluence of the internal ler-reslstvnces and uf Chrooner isties
the cae' -cv-, ductance ratio O' ad~oceet loops uponl the value of CYPYRTEIT 1 STE 40tH AlLEY I SO'S LTD.
U/s' "n ceiculated. The obtained epressions are nerified by
acerim~c 3 Res

Primary v.,wsards: LC Generate.; Series Connactior; College
MuItuplicaion. ID eS Rise time:; Desion 175
Considaratuns; Ecoerimantal Verificotion (BoREAcOWN TUFIES)

COPYRIGN~T 19A) PLENUM PRESS. REPRINTED WI[h PERMISSIIW icon, El'cticul)PULSED 'R' IN ARGO' aT PRESSURES UP TO IRS H/M/SUP 2/ (1000 ATM)
5- Boryvut, v.F. castoedal, Yu.R. KnVazev, R.V Mitin and V.I.
atrenko

Scvlit i"ysucs-Technical Physics. Vol. 12, No. 4. pp 502-506 (1/1967).
iren Pram Zhurnel Tekhnichesko Fiziki 37, 73-7RW (April 17)

This oper describes an apparatus which can be used to invatigate
Pul-s arcs in -gon at presures up to IEt N/i/sup 2/, currents up
to NT kA and pulse lengths of approcinately IE-) sac. The high
pressure is obtoived by the suaPrratioc of liquefied argon in a
closed space. The parameters of the plsma formed in the dtscharge
re: 'orgoed particle density up to aepronimotely E19 cs/sup -S/,
tanerature ano-ooiirtely let agEK. a d degree of ionization elmsst
uty Rdoten essorotion processes are shown to play a significant
-ole in .ov-i a plasma 7 Safe.

frinary tovwerd': Pulsed Arc; Very Nigh Pressure; Argon Gas; Very High
PLasma Density; Low Temperature; High Ionization
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I8REAKDOWN STUDIES) 181
(Vacuum, Electrical) (RIARDOWN STUDIES)

CATHODE EMISSION MECHANISM IN AN ARC DISCHARGE ELEs, EIA REKDOWN IN CSF/Sec 8VV.Z. Rakhovsk~~~~i ELECTRICAL RAON SFU 8

AlI-Union Institute, Moscow, USSR versi oa s g. Seattle. WA
SOViet hysics-Tschnlcal Physics, Vol. 10. No. 12, pp 1707-1709 journal of Applied Physics. Vol. 21. NO- I. 'P 592-S94106/19661. orl Apedhycs o.2,N.1D $ "9 0/90)

The breakdown potential of a new gas. CSF/suh 8/, has besnTr e. th Zhurnal Tekh cheskoi Fwzikt 35 222-2231 (December e) .. sured over the range from p delta to 20 m o e undera he atfory a go . Te a of usi vapor cathode by Slpian nditions aoproximtlvg planeo rallo l geohetry. A c.oeensoi ofago. The idea of using a .ar cathode was breakdown in air Freon 12 and CSF/sub 8/ Is the sane apparatussubsequently proposed by Rethstein, who suggested an entirely new ,naicetao the ratio of the strengths of these goSeS to be
concept of the Possibility of metal-tvp conductance In the cathode oorox.-atelv 1:2:3, respectively CSF/sub 8/ dpcomposes rapidly

eapor cloud due to a high concentratIon of neutral particles in that during breakdown into CF/sub 4/ and SF/sub 4/ with a Consequent
region. A reappreisal of RothstinIs ideas in the light of new doubling of Presse and appreciable increase in brakdown potential.
develooments is the object of this article. At the Present time the 12 t.kl
m, ission processes in cathodes made from materials with high vapor Primary Keywords CSF/Sub 8/ Gas Dreakdoun; Parallel-plane Electrodes;
pressure .d low melting and boiling points IHg A9, Cu) are Freun; Air; Coeperison; Decomposition Prodirts
attributed to field d that the electron COPRIGT: 1950 AlERICAN INSTITUTI OF PHYSICS. RPRINED WTh
Omission occurs et tie notel surface in an eatremely lare PERTISSITN
(approximately 1E7 - IEV V/cm) electric field; this field is

generated by the ion sce charge at the surface which causes the
field emission. 14 Ref.

Primary Keywords: Vacui Breakdown; Vpor Virtual Cathude; Ion Impact; I$WITCHVS. CLOFNI; ELECTROMAGNETIC (AUNCNERSI

Cathode tooting; Hot Spots; Field Emission (Vacuum Saps, t tol ; Reilguns. P Ktaeril'
COPYRIGHT: 19S6 AMERICAN STITUTE OF PHYSICS. REPRIiTED WITH ELECTRODSEFISISH IN SPARE DISCHARGES

PERMISSION D.J. Vargo ird F.L. Taylor

Leis Vese.rch, Center, Cleveland. OH

Jourral Cf Applied Physics. guI. 5, NO. 9. p0 2911-212 Il1/lqE l.Forformne of roil-type olas"a eccelerat s may be st-onglvTSITCHES, CLOSING; SWITCHES, CLOSING) af'octaf if slectrudo erosio prOcesses add mess ,o I:C goving
(Gas Gaps. Materials; Liquid Gaps. Faterislo) plasa. The dependence of the orosiv,. rate on the cnorcteriscics of

CESTRLCTION OF ELECTR3DES BY ELECTRIC DISCHARGES OF HIGH CURRENT DENSITY thuo ischovou has .ot been clearly cafoed in previously punlinned
FE . Ol'in avd IAV* Lebaden dais. (Terefre, in the study of a zero length Osma cceleracr. ei
P.1. Leboden Physic. Institute. Academy of Sciences of the USSR, aterot u node to determins the electrode ercsion chrncteristucn
Moscow. USSR pa ceonitor discharge yntens in hig" vcua (3 to SE-A - P1.

Soviet Physics-Technical Physics. Vol. 7, No. 8. pp 717-721 (021963). Rea
Trans. From: Zhurnal Tekhnicheskoi Fizlki 32. 98A-992 tAugust !A) Frumory FeVurds: Plasia ncelerator; Rail Gun; Electrode Erosnt;

A possible mechaniso for the eronion of electrons is considered on Vecuu Dischorga; Devendence On oeform
the basis of en assumption as to the decisive role of Joule heat. It COPYRIGHT: 1962 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH
is shown that. for a current density on the electre surface j V IE6 PERMISSION
A/sq.cm., the Joule model correctly describes the vuelitative aspects

of the fundamental c :rectoristice of the erosion. 29 Res.
Primary Keywords: Electrode Erosion; anode Erosio:; Cathode Erosion; 3183

Electrode Heating Model; Air Oag; teroseme Gap ISREARDOWN STUDIESI
COPYRIGHT: 191) AFNRIC#N INSTITUTE OF PHYSICS. REFRINTED WITH (Eplodino Airas)

PERMISSION EYFERIMENTAL STUDY OF ELECTRICAL EXPLOSION

I.F. Peregud and (.1. Abracova

1-Soviet Physic-Dokdy, Vol. 9. No. 8, PP 665AR _(02/1NS).
8E7 O Trans. From: Doklady Nkademii Hauk 3SSR 157. 0)7-840 (August I964)
(BREAKDOWNs The first paper devoted to a study of electr .Te eeplosion of fine(Electrodes) metal wires end foils dates fros the year 174. Although a nueber of

ETER ATON OF THE ELECTRIC FIELD ENNCEENT FACTOR ANDbee published on the question, electrical eplosion s
DIGNSIOHS IN ALUMINUM FROM SCANNING ELECTRON MICROGRAPHS still not bon Investigated to a sufficient eatent. A study has been

it. liackanDpe r. tt
ni est of Sheffield. Sheffield.UKmade of eectrical eploin of copper irs t the A.
JUirs y Of Appliedhysics. Vol 4U.No 1 Phicvtchrical Institute. AN SSSR, Most attention as gimen In this
Jour., Of hi, 5 No. 1, pp 114-118 C01/1974). work to thr energy side Of the matter and to the Accompanying

Am electron stereoscan microscope is used to examine the surfaces rudiat on process. The most ircvrtant results of 'his Stu, are given
of an aluminum cathode and an aluminum anod*e which have been In, the present poper. A Rein.
subjected to Prpoated sparkings. under en ultrahigh vacuum (1K-N Frimary Roywunds: Evolodino Wire; Threshold; Wire Voltage; Wire
Torr), at voltages of co to 4S AV. The cathode surface is observed to Current; Photoranic Diagnostic; Con-orison With
contain large nunbers of protrusions which give rise to an enhanced RLank Dody Radiation

local electric field at the tip of the protrusions. The field COPYRIGHT: 165 AMERICAN INSTITUTE OF PHYSICS. REPRINTEJ WITH
enhanceemnt factor. Beta. at the eicrop-jsctions is determined from PERVTISSION
the scanning electron micrographs. The values of Dete era in
resonab~e agreement with those obtained from the Foleo0Hordhoim
theory when aplied to the current-voltage measurements in the region 8184

prior to oreakdon. The anode surface is completaly devoid of (SWITCHES, OPENING)
protrusions and conts-S large numbers of craters. The diameters and T orlos vu Fisesl
depths of tyoical ciatern are also determined. 41 Ref..E;P. I FOIL
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PERMISSION inuh spoed ondonser baiks provide pulse meovotic fields for

impulsive lading oriments. The capaility of the methods can be

eotpnvei by using aeploding foils to saps th. current that forms the
nvgratic field. Two cicuit apPlIcstio's. the crowbar awitch and

8|79 dyonic do-iinu resistance. are deteilad and their use in pulse
IBREAEDDWM STUDIES) ehapivy is iluntrated. She necessary principles of eloding foils
CElectrodes) ore discussed. avirosu, comparivo calculated end ceasured 'actiom

EFFECT OP ELECTRODE ROUGHNESS IF S REAKONh VOLTAGE . tegruls fnr o runoc of cnmmon foil materials are given. The
V.A. Anrutekii mc ticiiuvvel cruwor s-itch described is novel in that it requires noMOSCO. POwer Engineering Institute. 'sc.o USSR ancillary circuitry end is timed automatically by the primary bask

Soviet Physics-Technicei phyvics. Vol 28. N:. 3. pp 359-393 (09/193). discurge. An euplndino foil ruptures insulent echenically In eany

Trans. From: Zhurnal Takhvic skoi riziki 37, 191-1920 Octobsr 19th sites. V in o low inductance clusure U.3 microsec after the foil

Eoperism tol data are gicen on the electrical strength and -vpyc" . R.. sstatistical scatter in the braakdown voltaos icr gaps with Pri-ac- KVyords: Enplodivo Foil; Pulse Shooing; Capeo tcr Discharge;

electrndes with rough surfaces for air -rssures of 1- aes onlinear Nonistor; Low Inductance

(abn' ta.l The surface state is checkod before eart series of IOPYRIGHT 1972 THE IHSTITUTE OF PIIYSICS, REPRINTED WITH PERMISSION

strength maecr-eents. TV e"oerentol results are comparee with
theory us no enprennuons that slow for the effect of irregularities
of the cathode surfoce on the electrical strength of the gap. PIES

Apressons ore derived for the breatdow, probabilty distributIon em (EREAKEON STUDIES)
a fct.ior of nltnef : these are In good agreement wIth thn l .a Electrical)
mnerxe-e s'etistuel characteristics. 7 Rafi INVESTIGATION OF A CYLINDRICAL. AXIALLY aLON HIGH-PRESSURE ARC
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Comparison With Theory Journal Of Physics 0; Applied slos, Vol. 7, No. 4. Pp 607-kI9
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PERMISSIOH An experimental arrangement for the production Of A
quan-stationary. high-current arc is described. It is stabilized by

8180 as anal gan flow In a high-pressure ennironIent (current: 1908 A.(PNEAFGSW4 STUDIERI pressure: 23 atm. gao: vitrogen). The conditions are decribed under
ItlEcv:roWs which Pait of the arc essuses a cylindrical form. For such an erc the( ecto~or rd, al tamper stur. digtribution was measured. Because Ofth

EFFCT IF ELICTRODE RT)UGWIP.SS ON THE ELECTRICAL STRENGTH OP COMPRESSED rodo tepeatr ditibtownmaun.Re, s o hEU O S colindrical shape a relatively simple evaluation yields quantitativeASE data about the local radiative energy balance end the other energyMoscow Poer gineer.GoIchstitu t.d FN. Prokhoro, transport sacheni )ms. This leads, for the first time, to a

Suiet PhynioTcnig Fiis 01 18O, N R 3.pp38-30 9oontitatice undoestanding of the different Physicel processes in5mTr F h i hra Ta nc.esto Fi . 4 3. tl-l l6rnh (1973) thiN arc, end makes it possible to formulate a simplified arc codel
Trees ,From: !.Sur-O Ta .cl eo F,,'k: 43. 6|5"61,t(%,rch 1973) .hih is Ieful in prectial 1 ar11icetiocs. 2' Refs.Using the Trwnsen- mac.,'lSm, the effect of 0R ionioatv Primary Roycurds. High-current Arc; Nitrogen Arc;-.l ly Plowing son

Processes vn the .eletnica 9 fran' of ¢omorased goases is studied -3 atm Fressure: Rad*el Temperature Distributlen
In the stron fteld of electrode vunface -icroirregulerites. A COPYRIGHT: 1975 TVK INSTITUTE OF PHYSICS, REPRINTED WITH PERMISSION

selfmaiutained f sciangs condition in do'in. icr the case in whcli
toe micrueroject-nns of the surface are sheped ce a proeate
semlelli soid ef revo- ton. tod agreement between Via culculationo
and the known por , ents) dote is obtained for a ir, nitrogen, and
hydrogen If tie ieight , na micro-olect ons used In Ice
calculat"ons is L-I - IE-5 on. IN Ro
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INVESTIGATIOH OF *NP CHARACTERISTICS OF FAST-RESPONSE SEALED A K!LGA'1PEEE CUJRRENT DIODE BASED ON THE QUENCHED SPARE PRINCIPLE
DISCHARGERS TRIGGERED PT LASER RADIATION E. Facarella and V. Gutly

L.N. Rykhovskava. ItM Gorevich. V.V. Loputhin and I.F. Selinanoca National Research Council. Ottawa. Ontario, Canada
All-Union Institute. Mosccow, USSR Jvure OfPycs ;SceticItren.vo.7pp8 P1
Soviet Journal Of Quantum Electronics. Vol. 7. No. 8. pp 9AP-971 "1O hsc ;Sinii ntuetVl .P 3-4

(03/11971). A novel tyce of uni-directional current device 'o described.
Teans. Froms Enantowvv Elektron (Moscow) A. 1708-1713 (Auoust 19771 particularly useful in a resonant tIC circuit with kiloampere current

An innst: aio -a4aeo1e0eae emtdshaor ih*o. Sanicafly. the device is a hioh voltaoe spark gap switch where
wae madnc f SO oh trisoered by a tan fpicoscn pulses or tee* nicole sufitchino spark has been replaced by a series of

by Pulses of 1AN nae duration and 10A0 -o wavelenoth. The minimum evmi s tsnrks separated by a set cc cooper Plates. The
trig9cri9ng enrgy ws I2EA-6 SE-T J and theiduration ofethe leadino unidireio, Prcryotecret is chieved by the behair
edgeof th eulta Iot aeple a rsmt P..sc. Te of tho curent conduc tin spa. Ths.bino ncnatwt hdoansdencee were obtained of the diocharoer delay tie. t/sub d/ an Copper doates, ae cooled an eoie sso stecretflow
the triggerns energy end the volteog srcss tiFe electrodes. The reun v:e5i h p ola oyircduity Then rsit anceofth

cii on. e.ers fon nder whcy h c t tir was csb/ 10 circuitthe beoms very Ieo ad no revra Intecret

nsc an th scte ftenlytn isdlatsbd oIve. dcc n is Possible. In this respect, the circuit behaciour I
13 R's. simcilar En one in which a diode is incororaed. Detailed' information

Primary teywords: Sealed Cerne Sw1itch; SO Ohm Impe1dance Nd-Glass ntemcaia.eiro the hswitch. Is given:andfit is shown that

AMYRGH: ERICAN IOT'VTE OiP PHYSICSO. REFRINTED WITH erA in the rance of seea ten vf kilovolts end kiloaras and
FPR ISSI N Power flow in the rants of sevoaral eeoawatts. 10 Refs.

ioiyKeywords: Higr Current Diode; Multiple Spark Gape; Quenched
Spark G
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In high;voltege technoloy plasma Physicsp end poe elcrenic HId Hyde ..Jcb iiS.Eis
leoh i eitr ar frvetly eni d to mesr hgh. rasd Dc nv.er; ty of Hul ull IUKchanir curns Thi oop rpi dosl ffected by stizy Journa If thysn. EScientific Instruments. Aol. 10. ap, 1106A1107

tabular type and spuirrel cage type resistors includino sun) sffvui A Krytroi. triggered A., fcusino the output from ad-l1oioed
is presented. This paper also. develops a c'0opeation network of HdnOI, oscilloter -' to. its, oid. in used to0 di.mchc,. :d a ale
pasise electronic comoocento that pemits impoved measurement of irto a Feac1 cell st ch to isolate a single Pulse from the
hig.eeo impulse c u-rc s 17, Pfs.cd-vkutan 10 Res
Frina y .myrds Curn shjt. Henstor lonigo Stray Inductoce F.i.ny cynI d,: Lmertin.ered FrytV~ln; Olumlein tine; Nd-TAG

Skin Effect; a&bwlar Shunt; Snuirro Cap Shunt La ;Mus I Lekd L
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Penneonloeia Sta~te Chlleoa. Stets Evlleos, PA PbW. Oste-nayer Jr. cod Pt8. Koch
Journal IOf Amppied Physics. 0t1l. 21. No . pp 203-2t5 (03/1910). Roll Lan, Mrraci Hill. NJ 07d74

The sioty-cycle dielectric strengths of some gaseous fluorocarbons Anlico ,PhyoSCs Letes cc03.No ,p /dDOi2'98).

hae ee mes-ed bewe ,he differetl shaped elmotroda pairs Erun tivo r, is , cu no tugse; eecre n repeated 15-A
a prsre uptod three tmoheres. te breckidow.n po ttIl f.s arcs at i.i4t-nsoc durotion haue Loo studied wi th a canoino Aworf

preofrane butforane edt petfora.0wr found, in most instances ngr;oioi fudn contain high ocoestratin (21 ati f
to be a.a tor ratr thn thoseafor sulfur heoa flu~orde unrder- cron 'i I 5 uh greater tho n the acarege Carbon csncentr~tisn in
ceoA rasle conditions. ad to t:s far greater than thoe fcr citroer tim, t~i - 1 ant in the vicinity of the A-A/sub 7/C autectic at 25
Fluoroc..rbons thu hove* possible uses as nusoic insoletors o, high or ,5 l, , cd.v et the ervctions ar Ichi W/owb 2/C cases
voltage apparatus. t Res.'onE osnubty in ho HA/uPhrfr t aear that
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THE EFFECT OF PRESSURE ON THE POSITIVE POINT-TO-PLANE DISCHARGE IN ilutt(SOdN STUDIES)

N/SUP 2/. 0/SOP 2/. CD/SO 2/ SOSU 2/. SF/U A'. C .LSUR 2/F/S1S 
7
v. Elctrirol

2/. A. HE N /I /-sc- IT-Ct Hot 
t
ROfEVTItS OF A SULPHUR HEXAFLUORIDE ARC PLASMA

N.C. Fn.leck and P.S. Coope F~ brs
Geal Eetric Cs.S1chenetady,.NT 1230*1 ls i' ftnvcss.Mnhse,%Ut

PyI:.., Rev iew. Vol No. H. 2. p 170-175 (07,I9t9;. ;t,t,, Jesn..I Of1 AreiPhscs Ao.IpHIhA(/NA.
The voltage at which corona first appears is % 3-m cint-to-plani, -1-1. co don nosic and, theaetrcled hra

tap ed the breakdown vatc ef the ap vo i-on .ltz'%i_ dw, codut u ine n SFsb1/arct. plsm vo been calu lated. The
H/up2'.0/u 2.CO/sub 02/. 80/sub 27,'a' u. I/. .sb 2//ub siPfcn -Jt rno otnntepoote of S/su n those

2/., A. He. ad N/suib 2/, and certi co.i r~ oo.T' 1nioo.irarrs .r~ toi o p.ain the* different beavior

has been done with both Positive ennna src c.,m nyir ,i'n ano rs' h t.wo mdia. In pa rtic ular, the
a s p resur rangeo a bout STat, .' i"" in if 1ooadi,",. i o c-nunc, oablity fi SFusub At when u sed in Circuit

wer obevd are dissusi. inI. .i,.,i.ui/.i~-5u nd~sd 2 csof th po ive point bras.,:.-, .1 a.i-n a in 6 0 00 rnr.C.,' o rii / Arc; Plasma Composition; low Arc Voltage

w-hich form nega1tive ii' 'si .- ce-in; Filaentary Arc; Strong Tempeature

Sons-l i/nn; ta' mie F-.-sirs 5.9T ulriiu 'O . ,i IN ItITETE OF F7ITSICS. REPRINTED WITH PERMISSION
COFYRIGoT- 19,9 AMEOICAN F-0' ICAIL t $' C If FD f'lWi PEPMISSI&H

al~l ZiEoRUUiN' S!UD1G)
(PUlLSE OOH4ERA!ijRS) iCa_ .~ctn'ci)
(Lime Vu Inc con";); Tils 09 TRANSPORT IFPROFERTIES OF SF/SUP 8/EAND THEIR USE ON A

A mnC" FlAIR OF LINT GENERaTO OF NUcEL O.SIEN SIP' LIRSE OHTHALFY FLOW ARC MODEL

WN NMgrass. OR. Jone an ' P Phl s 1' a,~, .c aw uisran,
Flinders Miiavn fuohAun..Iis. Autei Asirgh. n te . nod'Devslapnann eitr Pittsburgh PA

Journal ~ C HPhsc F;Sinific bostruments, tol. 13. op 276-2'A Fro vreg If Ti IF.H) 5. u 0. pp47-HS (it/I~)
1031001i enulibriu iocv in uiS/.b A/ waS calculatedfo

A etifiration ofth tim ela ai cv:nlc soao is 0000-0 ros from 1000 to 4500n Dogc and for pressures from I to IA
descrbed,_he modification s.b.ara.. reue heO sav 't, Ti'm usual tiery nefric.tions ane. transport properties were
number o snrt gap !tca ad yields both a nignifirort i ng in ele upud, Considoing:1h i le ac clen in asilly floig assa
constructioc costs an - rnt aeo co,istnction ard reliab ty ao- onao'. tien soe :ao nd on omscnservation
ofoe-to The coostrcctii anrd Porforvoon of an aight-cariod aceti-s acfnrcolatod and solved withceti sipfynine gener p .t. inoprtig this Assign1 mcdrfio tiny era dvr bed. uscu iusltion oes the develop.ing. flo. nd elcI cal
Th eouivol!nt't ma onseo i-, nte mi gocen to nn t-s onefuncio of dstanc aln he nozzle. Arc voltages9
Impedanice arc 14.1 kV and 9 7 Ohm. A Re's n- .Fr ctod hi-h a9nos wich aciable de.ts. -Claorification. is. gven

Primary Keywords : Modified Webs) Fulno Gs'u''ior Pucur Sperk Goon; or ti-renn ocrtr buti-g to d:iletrict reco very: anial sweeping
IS k'V Oulvct ,'u ,i ti a' hannel, an- t odcac decay by thereat
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THEORETICAL PROPERTIES OF SPHEROIDALLY-SYMMETRIC STATIC ARCS Benerotion) REAM GENERATION EN FOIL-LESS DIODES
A.K. Holder, and S. Whitteker J. Chen ano R.V. Loelece
University *f Liverpool. Liverpool. UK Cornefl University. Ithica, KY HOSS
British Journal Of applied Physics. Vol. i8, pp 427-441 (4/1967). The Physics Of*Fluid. Vo. 21.1No.5N. pp 16231633 (S9/1979).

A stoady-state spheroidally-soi etric discherge with losses solely study is o d of the generetdon o itse retatlo.by codju ction !s eye tertcL an t eepoe~eoAsuyi oeo the~dh gee.to If *atnse relativistic elec~tron
bm co d ana terica ndi cin pr pertie bams in rectanculer and cylindrical folles. diodes. The diode onacesueeriaed In dicensionles form in a nomogrem. Included as spociel cherge is treeted self-consistently. The electron emiesion tree the

CaseS are the unbounded arc, the cylindricel arc end the filled-tube

model. Radiol veriations are described by Legendre functions of magnetic field is assumed to prevent the electrons from reaching tin
cople dgre. S lef anode surface(s) directly, and to constrain the electron motion to be

Primary Keywords: Steedy-stato Arc) Conduction Lasers; Nomogrem; approminotoly one-dimensional. A useful dimensionless measure of the
Unbounded Arc; Cylindrical Arc; Thermal Equilibrium diode Potential phi/sub c/ ie epsIlon. where epsilon is proportional

COPYRIGHT 1967 THE INSTITUTE OF PHYSICS. REPRINTED WITH PERMISSION to phi/&ub c/, the electron rest mess and choreand the speed of

lioht. Properties of the diodes aro first analysed in the
8293 ultca-relativistic limit, epsilon=O, where the condition for
(REVIEWS AND CONFERENCES; POWER TRANSMISSION) voave-cherqe-limite enission gives rise to a liner singularointegral equation. Th s equation is soloed for rectongular diodeR es; rssIi s) E T S geometry, end the solutions are studied in detail In Particula-. the

TRANSMISSION LIVES WITH PULSE EXCITATION diode ipedsca is Indpendent of phi/sob c and the bes er, In
PHb oose-E nd ii. ans Ed general, hollow. The beam particle kinetic energy flue. OTA/sub p/.

i c Pr nc. Londo Ltd. A). decreases as the be increaes for ba, GAMMA/sub P/ct
The trensmission of electrical signals Is essential for reseaick where .is the diode dth.A tr.e.,ent of the diodes is thn giv

in pulsrd power. Transmission lines under pulsed and sinusoidol for sml but non/ero values of epsilon. For finite epsilon, there isescitation are considered in this book. The generml equations areanoratisi Cidagnrshthfticesaproaty,aid~~~onealvs) rhedlegmi !st,,*kiTo.,:,."at~ *hoath of thickneas approximately
derivod for general transms ion lines including losses end then Ore eps lyn.. at th de sface. 12 Rts.
shown to simplify to the lossless amproximation. Laplace trensforos Prinary Keywords: Field Emison Diode;h collens Dieode; Th ey;
are introduced and several simple line geometries are soloed as Spats-c hE -im ited Emiss Ai ol Mhetci;

"ISPp!*1 a5c -c rg-cl'mt .msin Aia I agneti€ Fiele;
examples. The Bergeron diegra is dmon:,trated by soample end lammed Numerical Co1cu ation; l-d Calculation
and nonlinoar problems aro shown to be solveble by this method. COPYRIGHT: 1978 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
Sinusoidal solutions ere given for several geometries using plaur PERMISSION
notAtion. Pulse distortion by losses is discussed in detail with
brief discussion of dispersion included. 0 Refs.
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Transform Solution; Graphical Solution; Pulse tBREAKDIH STUDIES; BREAKDOWN STUDIES)

Distortion; Reflections (Gs, Ele t-.cl; Electrodes)
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Yu.E. Krsdel end N.Y Levine

8210 Academy of Sciencas of tho USSR. Tosk. USSR
(BREAKDOWN STUDIES; SWITCHES, CLOSING) Saniet Physics Journal. Vol. IT. No. 5. pp 785-ISA (13/1974).
(Gas. Iptical; Gas Gaps, Optical) Trans. From, Icvestiya Vyosshkh Uchehnykh Zenednil. Fizka 17.

ELECTRON DENSITIES Z LASERTRIOGERED HYDROGEN SPARKS 113-1I7 (March 1974)
S.K. Dhal, PP. Williams. R.J. Crumley and M.A. Gunderson The fIow of current In a ges gap between e cncave olasma cthode
Teas Tech University. Lubbock. TX 7VNOM and e ponitive electrode is considerod. A simplified theoretical
IEEE Transactions On Plasma Science, Vol. PS-8. No. 1. pp 16-167 model is used to obtain the cr.nditionn for electrical breakdown end

(09/1980). the equations for prebreokdown values of the murrent and the gap
We have used Stark broadening measurements of the H/nob Seta/ width. I Vefs.

emission line to determine the temporally and spotially resolved Primary Keyworas: Gas breakdown; Plasma Cathode; Plane Anode;
electron density In laser-triggered hydrogen sparks. In this paper Space-charge Layer; Prebreakdown Current; Variable
the results of this work are presented and compared with earlier work toy Spacing; Eperiment; Theory
on conventional overvolted sparks. 14 Oafs. COPYRIGHT: 1975 PLENUM PRESS, REPRINTEO WTTH PERMISSION
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Profile; Stark Broedening 8233
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(EipIodlg Wires)DETEOMVTION OF TEMPERATURE AN.) OTHER PARAMETERS OF AN EXPLCOING-WIRE
I225 PL S BY MEANS it SELF-REVESAL OF LINES AND ADSORPTION SPECTRA
IPUoSE GENERATORS) it. lIP. in .. Nurmeton and 1.5 Fisiseen

(Capacitive) Kah- State Uviu" nity. Kazan. USSR
A PULSE CIRCUIT FOR EXCITATION OF A PARTICLE ACCELERATOR ELECTROMAONET Hi, T - eraturm. tol. 10. Ho. 2. op 2KB-I7l (04/l9S.

E., Lukonn P.O. Sesenov end EG. Purman Tin Fron; Teylofizia tysokikh Tenperatur 13. 288-294 (March-April
Academy qf Sciences oP the USSR. Toatsk dSlt :97
litruments And Enperimental Techniques, Vol. 17, No. 6. pp IS63-1564 essurenemns are made on the m asma oreed by an eaploding cipper

(12/1974). wire of .l% en oiameter by means of time-resolved mission end
Trens. From: Pribary i Tekhnika Eksperimanta 6. 17-19 absorption nosutra The rerlil distribution of the atomic densitv end

CNoveH.ber-ecembar 1974) the ter..raturo arm obteined using verous copper emission lInes. The
A iou method of betatron electromagnet escitetion is considerol te.rpretu.e is found by the method of Bartels. I1 Refs.

using current pulses of quesitriengular form. 'he energy storing Primary eyvwords; Evmlding Wire. Coper Wire; Piosme Dagnostics;
capAcitor operates in a unipolar mode ict respect ha voltage and te P.As A Tencerotore
puLse repetition frequency is regulated. S Refs. tOPYRIGHT: :9?5 PLfmUM FRESS, REORINTED WITH PERMISSION

Piiary Keywords: Pulse Generator; Trianoulyr Output; Partial
Capacitor Discharge; Thy-istor Switch

tecondary Reyuords: letatron Mgnet
COPYIGMT: 1975 PLENUM PRESS, REPRINTED WITH PERPISSION UP36
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8229 DISSCIVTIIN OF SF/SUE 6. CF/SUS 4/. AND SIF/SUB 4/ BY ELECTRON IMPACT

1! BR D S. Dibeler o.! F.L. Morler
( !iWurnl It tessauli. Vol NE, pp 25-29 (0/148l).(Vacuum,.Eictc 

0' 
)(Vacuum. Eletral TE RCTine dissoviotion by electron impect of SF/sub A". CF/sub 4/. and

ATMOSPHERIC EFFECTS it TNE DIELECRIC STRENSTH OP A VOCIUM OAF 41 0 SiF/sub 4/ han boon studied with a consolidated ass spectrometr.
PRTCESFED ELECI.DES Date are also Aiven on the appearance potentials of serious ions in

N.V. Taterinone end N K. Hoci4k- tor a *r ,onthce tlo :f vario ions in

Engineering Phi sttut i t bundance of sulfur

Soviet Physics-Technil Physics. Vol. fl. Nc 7. pp 905-906 (07/l .7)0.., id silicon. The Observed evoeerasce potentials of the P/cup
Trans. From ZiurelT/ ii' in SF/nub k/ end CF/sub t/ and the C/sup 0/ ion in CF/sub 4/Trans.~~ ~ ~ .rm nhtrne r..ncaso '.~k t7 ,$8L6 butl r1.u"

w oey found .c be lower than the calculated value essuming formationNigh dielectric strengths in necuaes systess cr0 achieved and o oiieoominedafe lcrn u eryeult h

maintained for coisdarabla lengths at time. With molybdenumelectrodes I,? cm in dianeter. a vscuum ga of 1 se can withstavd a clculuted value assuming the formation of a positive atom ion end a

voltage 55-tA kV without e single breakdown for SO h. The current in eative fluorine ion. The I-co relatim, ebuodanco of the SF/sub
tee pein ooemC/ in ad SF/sub / the CF/sub 2/sum +0/ ion in CF/sub 4/

these perints oensd E At hh d is t no ha indicate -hg fornotioc of these ions by removal of two
the same c.rrant levol. the time delay before the first breakdown :/sub -/ ions in tho former a00 possibly an F/un -/ ion end a free
shorter, 2 h at 70 kV end 20 m et 90-Ill kV. The high dielectric electron in the latter vase. IA Roe.

strength is echi*ee, by means of a glow discharge, through the Pninany Reywords: Molecul i;MElectron Impact; Ion
rmo.ooaT v centavinants. through the rmovaL of the surface layer F o Nsooilty; Massctomeat Dieotic
damgs during ihe mechanical treatnent. and through the formation of C.PYtIGT: lIqt JUITEE TAt', OOVERiMEHT, REPRINTED WITH PERMISSION

a nur'..:e microrelief by the discharge. both electrodes are treated
in o- ,I-fre vacuum and in & pure inert ga. In this paper we
report a study of the dielentric strengths ou a vacuum system after 82ST
electrodes processed iv the cancer described above are ecocoed he the IttAc1rWo S!ESI
atmosphere. The dielectric strength of the vacuum system is compared (S. Elactricall
for gaps of dal Sm end dO.S -, 3 Refs. EFFECT tF O S PRESSURE ON ELFCTRICAL BREAKDOWN AND FIELD EMISSION

Primary Keywords Vanum Breakdown. Electrode Conditioning; Expoure , tlomit. D. Le. EM Lya and N.E. onchks
Tu Atosohere; Ciao C. Erakd.ws Charctaristic U i-rt, 0. 11-- E ,Lyn I L

COPYRIGHT- 1978 AMERIC1i InSTITUtE Cr PH,51CS, REPRINTED WITH Cvivsrs*ty of Illnois. Urbane ILPERMSS~NJourral Of Applied Physics. Vol. 38. No. 2. pp 880-681 (Attit6ti,MERISS; 
I Iny - 1Ra recent poer. we presented e physicel picture for the

initiation of electrical breakdown between metallic electrodes in on
ultra-high vacuum tned on the enhancement of the electric field at
oho suh.icrosoii oroleotio 0n the atnode. this Picture related
the initi.tion process to the properties f prodiechrge.
feld-onission currents, ins of the significont consequencos of this
cn has bmen the dmoeloent of a physical eoplanetion for en effect

oh., c I ofter been noted but heretofore sot understood. To eplain
this so-called coo effect, we 00,0mm esa sterting point thebreakdown model based on field emission from submicrosnopic

prjeotion,. When gas is introduced, the sanficant decrease in

tield enissinn is bore attributed to tho selective sputtering ef the
mitting t hiskers by ions torvud ir the volume by electron
buvr.ieit of the gas molecules. 8 Refs.

FC-it .Vo rds: Tan Breakdown: Variation With Gas Peossure; Field
Emission; Cathode Microproiections; DSemndenca On
7%croprv,ectio Siam
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ELECTRON EMISSION PRECEDING ELECTRICAL BREAKDOWN IN VACUUM G a lcticl)
MILTIPLE-SPARtK OPERATION OP A MEGAVOLT TRIGATRON

R.P. Little and W.T. Whitney A.S. ELchaninov, V.0. Emel'yenov, V.M. Koval'chuk. G.A. Masvots and
Navel Reseerch Lob. Washington. DC 20375 Yu.F. Potalitsyn
Journal Of Applied Physics, Vol. 34. Ho. 8. PP 2435-2432 (i8/I96). Academy of Sciences of the USSR, Touch. USSR

An applied field of lES V/cm produced eectron emission from Instruments And Experimental Techniques, Vol. 17. No. 2. pp 416-410
apparently Smoth surfaces at room temperature. It is found
experimentelly that this prebreakdown eission is Independent of Trans. Fron: Pribory I Yahhnika Eksperimanta 2. lOS-IRS (March-April
emitter temperature up to 1000 Deg.K. Using a shadow electron Ta72r
aicroacpe, projections about 2 micron high capable of producing A g974)fil nacmnse h re f10 aeba on notcly 4

,,a mganolt gas-filled trigatron having a spark ignition delay tie
field Enhancemets an the order of 110 have been found on optially t/sul d 3.1 nor- 0.5 ne and double the ra ange of working voltages
polished cethodes et prebrekdan emission sites. This, with other is described. A dielectric bushing that projects above the Plane ofev~dence -9 stonl tdicotos that prebrekdowrt emission ise the main electrode is used in the firing section of the trigotron. It
Foudler-Nordhaiim field emission, due to a geometrical field is revealed that an optimal amplitude of the starting pulse exists

enhancement. 11 Eefs, for obtaining the minimal t/sub d/. FoP parallel operation of two
Primary Rew:ords Vacuum Breakdown; Prabrekdon Currant; Temperature trigtrons the commutation time was reduced almost by a factor of 2

Dependence; Hicroprjections; Fowlar-Nordheim for a discharged current of 26 kA. 2 Rafs.
Equation

COPYRIGHT: 143 EqatinZC Primary Keywords: Trigatron; Multichennel Operation; Multiple
6AMERIAN INSTITUTE OF PHYSICS. REPRINTED WITH Triggers; I MV Operating Voltage; Subnanocecond

PERMISSION Jitter

COPYRIGHT: 1974 PLENUM PRESS, REPRINTED WITH PERMISSION
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EXACT RELATIVISTIC SOLUTION FOE THE ONE-DIMENSIONAL OIODE (2ISULATION MAGNETIC)

HR. iory (I) and AM. Trivelpieca (2)

(I) Verien Associates. Palo Alto, CA 94304 (1 NEATIVE ION LOSSES IN MAGNETICALLY INSULATED VACUUM GAPS
2) University of Maryland. College Park, MD 20742 JP. Venlener R.W. Stinnett and R.J. Anderson
Journal on Applied Physics, Vol. 40. No. 10, pp 3924-390 (N9/1969). Sedia Labs, Albuquerque, NM 87115

Eact relativistic solutions for the one-dimensional space-charge APplied Physics Letters, Vol. 38, NO. 4, pp 229-231 (02f1981).
Ie.ted diode. an, for the one-dipensional diode with finite field atth. c~thde lone are given, The results are compared with Negative i., lasso, hove both observed in a long.

th . cate pl eo e. Tihe rsesult arc cofered ithrgy raself-magnetically insulated transmission Line after the electrons are
aporonimate solutions which are useful in different energy ranges. insulated. Time of flight nocta are connistent wth H/SuP -/, h/sub

iens. 2//sp/. 0sub 2/sup it C/sob 2/sup .- and heavier molecular ionsPR':eoryv Keywords: Spec.-charge-lisited Diode; Electron Flow; Theory;/ Osu /so /
PrimaryKeyords: -chao- lstDio; ElctOnP; theor with energies corresponding to the full anode-cathode potential

COPYRIGHT: 196 1dERICAN NSim TITUn; Raf SICSolution; RETEa Su difference. Th. negative ion current density J/sub i/ is a sensitive
P MRISSIOH function of the conditions under uhich the cathode plasm is

Produced. 11 Refos.

Primary Keywords Magnetic insulation: Ion Lasers; Cathode Plasma;
Loss Reduction

8245 COPYRIGHT: 1981 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH

(PULSE GENERATORS; ENERGY STORAGE. CAPACIT:VE) PERMISSION
(Marx; Marx Generators)

HIGH-VOLTAGE PULSE GENERATOR IN THE NANOSECOND RANGE
V.M. Knyazev and V.A. Lyubimev 8246
Institute Of Theoretical And Eeperimental Physics. Moscow. USSR (PARTICLE BEAMS. ELECTRON)
InstNriments And Experimental Techniques, Vol. 1. pp 85-86 (02/ 1969). (Generation)
Trans. Fros: P mribry I Tekhnika Eksperiment 1. 82-84 PRODUCTION OF ANNULAR ELECTRON BEAMS BY FOILLESS DIODES

(January-eb!rury 169) R.D. Miller, K.R. Prestoich. J.W. Poukay and S.L. Shope
The article describes a 2k-stage gencrator of high-voltage pulses Sandia Labs. Albuquaroue. kM 87115

(g.v.p ) intended as a Supply for a streaer-type flash camera Journal Of Applied Physics, Vol. 51. No. 7, pp 3506-3515 (07/1980).
operating with a 5.3-a gap. This g.V.p. produces Pulses with a rise A number of important aspects of the production of annular
Rime of 1A nec and a noainal amnlitude of I MV. 4 Refs. electron bets by foillass diodes are eevminod, both thsoretically

Priary Keywaords: Pulse Generator; 1 MV Output Voltage; Compact Size; and experimentally. The theories of Ott. Antonsen. and Lovelace (CAL)

1 no Risetime; 8 ns Pall Tie and Chen end LovlaCe. (CL) are compared. end the CL theory is
COPYRIGHT: 1969 PLENUM PRESS. REPRINTED WITH PERMISSION ertended to include the effect cf an ail gap in on approxmaete

fashion. For the case of finite magnetic field strengths. Larmr

orbits are xoannd end radial oscillations of the beam Profile are

242 edicted ro ' beam enoelon. enalysis. Experimental results
(SWITCHES. CLOSING; BREAKDOWN STUDIES) obtoned with both low- end high-impedance sources have bean comwered
(Gas Gaps. Materials; Electrodes) with the thoCry, and based on such studifes the design and
INVESTIGATION OF THE NEAR-ELECTRODE REGIONS OF AN ARC DISCHARGE BETWEEN construction of an intense hollow beam generator are described.

ELECTRODES OF DIFFERENT CHEMICAL COMPOSITION Exoerimartal results obtaied with tne now diode compare favorably

PF. Seliverstona. H.P. Tsygankon and N.K. Zatcev with both the analytic theory and the results of numerical
Journal Of Applied Spectroscopy, Vol. 24, No. 2. pp 138-142 (02/1976). sinulatins. Thc device currantly produces 2-MeN electrons at beam

Trans. from: Zhurnal Prikladnoi Spektroskonii 24, 208-213 (February currents of 65-70 kA. 18 RuS.
196) Primary Keywords: Field Emission Diode; Foiless Diode; Annular Seam;

In arcs at atmospheric Pressure. current transfer in the Beam Oscillation; Conpa-ison With Theory; 2 No boom
intoelectrode gp is flected with te assistance of ionized atoms Energy
of tha electrode ,rterial. Vacoticatien of the electrodas takes place LTPTR:GNT: 19I0 AMERICAC INSTITUTE OF PHYSICS. REPRINTED WITH
by the action of ihnt spots' - high-tmperature, local sources of PERMISSION
heat. If t Cathodo and anode have Identical chemical Compositions,
then the predom Inant entry of the materiel of one or other electrode
into the discherge gap is determined by the Polarity of the
electrode. i.e.. by the charecteristlcs of the current transfer at
the electrde-plesna boundary. Iherefora, by using dissimilar 0247
electrodas. a change of t porizationof the (PORTICLE BAS, ION)
cs.,er-elactrode sheuld lead to a change o the dynamins of the (Generat on)
ner-alctrode region and, consequently, of the nature of striking of PRGDUCTION OF 0.5-TM PROTTN P!ISES WITH A SPHERICAL FOCUSING.
the electrode. This papar ic devoted to a study of the dynamics of MAGOTICULY INSULATED DIODE
the near-elctrede region, when eaterials with different properties D.J. Johnson. GW. Ku% A.v Fornsworth Jr., J.P. 4uintenZ. R.J.
are used as counterelectrodes. These investigations can be used, for LeePer, E.J.T Burns and S Humphries Jr.
amomple. when selecting a cycl of oPeration ar d.fficult-to-reolace tend', Lab, Albuque-.o.. H 8711S
electrodes IMNO generators) in focilitis w'iere the oaferentIl Physical Reniaw Letters. Vol. 41. No. 9. pp 1e-613 (82'1979).
vaporization of one of the electrodes - ,iirssary (spot weldino). Tha production, *ocunino. and nueerical simulation of a 5.5-TM
etc. V Refs. proton beam is eiPorted. This beam is produced with a spherical,

Primary Eeyuords: Gas Bre ledou; Elactrode Effects; Not Spots; sagre ly rulotod. ion diode fed mynetrically by the
Polarity Effects; Similar Electrode Materials; duel-pulse-line Prato I generator. The ions are accelerated with
Dissimilar Electrode Materials electric fields due to e virtual cathode supported by magnetic field

COPYRIGHT: 1976 PLENUM PREIR. REPRINTED Wlt;i 'ERMISSION ,ofucas. Approximtely ?!X of the diode electrical power i
delinered to ions end 25X of the ion beam is focused upon thin.
I-C-dm. I-e-long conical taroets to produce the first
axperimental ian-driven implosions. 14 Rafs.

8243 Pr~mary Royords: Proto Beam; Virtual Cathode. Nigh Efficiency;
(PARTICLE SEAMS. ION) Contoured Megnetic Pielo; Experiment; Theory;
(Generation) VIuerical Calculation

METHOD OF GENERATING VERY INTENSE POCTVE-ION BEAMS COPYRIGHT! 1979 AMERICAN PHYSICAL SOCIETY. REPRINTED WITH PERMISSION
J.M. Creedon. 1.. Smith and 0.S. Prong
Physic International CO. San Leandro. CA 94577
Phys icl Review L Vtters. Vol. 35, No 2, pp 91-94 (7/1975). 524k

The cribmation of multiply reflected olectrins and positive ion (PARTICLE BEAMS. ELECTRON)
flow in a reflo triode arrangement ic analyzed. Under certain (Gnoretion)
conditions it Is Pessibie to generste very intense beems of positiv RELATIVISTIC PLANAR DIODE IN A MAONETIC FIELD
ions with this device. The analysis demonstrates that the energy loss E M. Waisman
and scattering of the electrons as they peas through the d:havo Systems Sciencend Software, L• JEllo, CA 92038

,o~r fct a, the IS, a d slotrn curr . do IF Io -rg Applied Physi=s Letters, Vol. 39. No. 5. pp 447-449 (09/1981).
nodes are shown to produce more Intense ion bos- then The e act steady-state solution for the planar relativistic diode

SeeitrenearpEnt esh anodes. 8 Rats, in epace-ctarge-Limited conditions Is given in the presence of
Pri.ry Kewords: Rmflex T-'1odo; Analysit; Theory; Electron eognetic flus below magnetic insuletion. It is shown that, as In

Reflecion; Ion o Flow;Foil Anode
COPYRIGHT: 1975 AMERICAN PHYSICAL SOCIETY. REPRINTED WIIH PERMISSION the clas1 cal case, at fined diode noltage the value of the current

density reaching the anode goes discontinuously froa a finite value
to tore as a function of the magnetic flue at the mgnetic insulation
cut-off poit. The limiting current density just beow cutoff a

gier as a funCtion of voltege and gap distance. This steedy-state
ona-dimensi nal result below and very near the magnetic insulation
threshold Is in contradiction with eperimontal observations. It
Ref s.

F-imry eywords: Plenar Otode; Smace-chargo-liited OPtion;Transverse Magntic Fsild; Monetic InsulatIon;

Cutoff F et o; Th ory ; omp ris n Wth E mp r ien

COPYRIONT: 1981 AMERICON INS'ITUTE OF PHYSICS. REPRINTED WITH
PEEMII)IO
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(Re Ews (tn Ect ricelI
MwI'LLIICROSECOND PULSE TEC04NIUES 1111CON0 EDITION) EFFEI.T OF CCKIHA CHARGE ON THE FORMATION OF A LONG POSITIVE SPARE UNDER

1...Lws(1) and F.M. Wells (2) THE ACTION Of A VOLTAGE PULSE
C1) Royal Roer Establishment. Malvern. Worcestershire, UK E.M. Bozelyen

7Atomic Energy Ressarh Estebllshent. Horwell. Berkshire, GE G.M:.Krzhiah1,nookfl Intitotet. Moscow. USSR
Publisher; Pergamon Pres (I1 95 9). So,.et Fhy.ic.s-TehnlcI Physoics. V.l. 11. No. 2. gp 267-ZTZ (N8/196A).~Mlilrseond Plo. Techniqueo.' though somewhat doted, Trans. From Zhurn.l Tekhnichaskoi Fixiki TA, 565-373 (February 196)contains' .' a , w et of ma terial concerning basic p I so genrertion in he fomaio; a *gposi t I, chpar Is *vcompanled by injection

di:gnostic techniques. The book centaino chapters on losoless dp of a certain po~~f a f th spca hieit h ~r 0CtiI a , transmission line analysis. pule generators. pulse results in distortion of the Initial field distribution at thetrensfo reers afid transforming lines, Pulse aeplifiers. and cathode electro, and effects the subsequent developeent of the discharge.
rayooilosoos.In addition, chapters on Practical *%pacts of This 10tuin par ticular, of the charge in a Corona pulse whichuiPulsed pwr ltechniques in nuclear Physics are Included. Maneom at th beinn oftth odischarge nd, is cpble oftaf. Ctnopr Cal app0licatin Ir given. Detailed mathematical analyses are th Ooquento0.. of the pr. In th ir parto tis work I

included- I1 e, hae been showni that the distortion of the field by the Corona chargePiryKeysirds I Tra.nsaission Line; Pulse Transformer; Pulse m ise is a considerable one and that it should be taken into account
Generator; Pulse Aeplifier; Pulse Diagnostics;. when investigating gas discharge Processes. The results of an
Voltage Divider; Analysis; Application .osrieento I evaluation of the effect of a Corona Pulse on theCOPYRIGHT: 1959 PERGAMON PRESS subsequent formation of a long Positive spark are Presented here. 4

Prmry Keywords: Long Discharge; Co:, Fie:ld Distortion 8, Space
8210 Chars.; Discharge Ieelpre,
(PARTICLE REAMS. ELECTRON) COPYRIGHT: I9AN AME .IICAN INS5T ITUTE OF PHYSICS. REPRINTED WITH
(leneration) PERMISSION
TH'DST OF FOIL-LESS DIODE GENERATION OF INTENSE RELATIVISTIC ELECTRON

BEAMS
E. Ott. T.M. Antonsen Jr. and R.V. Le,olace
C.oll University. Ithica. NT 14j5026
Th Phys:icsOf.Fluids. Vol. 20. Na. 7. pp 1180-1194 CR7r1177). (DANOTC2kDISTUETAINA stud is made of the generetion of intense hollow relativistic (vDlagOTCeN) NSRMHAINeetron beens in a foilless diode. A strong magnetic field is HIGHVOLTG US ESRMETWT RCSONCPCTV OTGassuned so that the electron motion is oe dimensional. Also, the DIVIDEAG USEMASRMNT11T REIONCPITV VLAGelectron no tion is considered to be ultre-relativistic. The Problem M.FI. Brady and E.G. Dedrick DIIE
of thne self-conlistent space charge in the diode is reduced to a Stanford University, Stanford, CA 94T05'ingular in tegra Iquation, his integral equation is solved end the The Review Of Scientific Instruments, Vol. TI. Mo. 12, pp 1421-1428nat.rr. of t he solutionsis discussed. The bean density increases at (12/19k2)th beamx edges and has a einimum in ithe beam interior. The diode The cepacitive voltage divider can be designed to have animpedance en a function of the been thickness and geomeetry is accuretely known division ratio over a wld, range of Goeatngdiscused. It Sts,. frequencies. A coaoial, guard-ring type eoetry is described, end anPrimary Keywords: Field Eission Diode; Poillese Dioef; Strong Axial analysis of Possible errors due to geometrical enomalies endMa gnetic Field; l-d Electron Flo.; Space Charge; tenpereture variations is given. Due to the particular method ofTheory comrstruction used. the divniir ratio of the divider itself isCOPYRIGHT: 1977 AMERICAN INSTITUTE OF PNYSICS, REPRINTED WITH esstially independent of the dielectric constant Of the dielectric

PERMISSION oil used. Bridge circuits and their Pertinent equatiOns for
ca librating the divider are presented. An experimental divider
donigned to operate en Pulsed voltages up to 350 ky is described.

82S2 GEERTOS hon aoer-all division ratio of 1042.3 #or- 6.N with an expected
(PULE EERG STRAG. CPACTIVE tepertur deendnceof U.SlS/Deg.C. It Refs.(Mrn P eroS GENERATORS ) RYSOAE AAIIE Primary Keywords: Capacitive Divider; Coaoial Geometry; Guard Ring;(Mar; Max Geeratrs)ErrorAnalysis; Temperature Effects; Experiment;ARKAD-EV-MARX GENERATOR IN A CONDUCTING SHIELD TheorI M. Roife. E.V. Seredenko and S.A. Stekol'nikov COPYRIGHT: 19H2 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITHScientific-Research Institute Of Electro-Physical Equipment. Leningrad. PCERMIS 11 0N

US SR
Instruments And Experimental Techniques, Vol- 14. No. 6. pp 1681-1683
C 12/19711. $6Trans. From: Pribory I Tekhnik. Ekeperimenita 6. 87-38 5262 DO~STDIS

(N oveeber- Decomber 1971I) I!O.ElAKGWN c TUIES)
Results ar presented of 1nivetgan fa pu -voltage* ~ n lcrcl LONG HIGH-PRESSURE ARCSgenerator whi*ch ICs deindt t na t an fild ih /tb E.S. borovik. StV. Mitin and Yu.R. Enyoenunder Pressure and differs free welknw pus-voltage generator Soviet Phylic-Techic.1 Physics. Vol. 6, Ho. 11. op968-917 t$511962).ne~rsfor "h aoecn ae in- that the h-votg pu9 Trans. From: Zhurnal Tiekhnichookoi Fixiki 31, 1329-13T6 (November 1961)%hoping is achieved under conditions of a noticeable influence of the A aratus for the production of long Arcs Cuo to & Cms long) ettank. 3 Refs. pressures of seveorel teo of atmospheres is described. The arc IsPrimary Keywords: Maro Generator; Pulse Shaping; Interaction With stabilized by rotation of the gas surrounding the arc. The plemaiCont ainr DelayMesuremeant; Sp#,rk Gap tepntr.calculated with the a id of the equation* for theCOPYRIGHT: 1172 PLENUM PRESS. RERITE WITH PERMSIN electrical conductivity of tho plasma end the energy balance in the

arc column. won 2.2E4 DeeRK. for a power consumption of 2ES W/ca. c.

CSR25 OW STDE;SICE.COIG r'rLsiyKuvoords: Long Arc; High-pressure Arc; Stabilized Arc;
(Eectodes; S GpS. SITEreS. CL982NGurrounding Gas Rotaticn; Energy Dalance; PnhnCONk-IPTIONT A40 DEGREE OF USE OF ELECTRODE MATERIAL IN A HIC1H-FREQUEHCY CPRIHAMItH NSTTEOPYIC. ERNEDIH

CNEEDSPARE DISCHARGE
G. .eBrvinko. A.M. Barbsat: and 1.5. De4ynvuJsorval Of Applied Spectroscepy. Vol. 7. Nv* 2. co 117-118 (12.11966).
Trans,. Fro": Zhurnol Prikladnol Spe~ktrenk:Pii ,7. 18-185 1987;1 8 2A4

Elctrode consumptio 'be&Ce.f priv im ta. n t he CORAKI)OWN STUDIESI
analysis of thin wires," fnishad components. etc. The degree. cfs 'Gas . Iocric
of the noterial Is also .mr-trant W, hane ..*-ind the cossunutici ALAUCR FM ENT IOF IONIZATION4 AN4D ATTACHMENT COEFFICIENTS IN4 SULPNUR
rate end degree of uso of the matial in e nigh-frequency condonsud HEXEFLUORIDE IN UNIFORM FIELDS
spark discharge. KaRef. 19.5. bhallo cry J.. Criagy

Primary Keywords: Electr-de Erosion* AC Arc; Condensed Soark; lUivors'tv if ti~eipocl. Lorpool, UKton.4-l 0f:tHighfrequeno Condensed Spark P ... odivu Ia f The Phyolca Socity. Vol. 8g.p 0 -AN(718)COPYRIGHT: 1987 PLENUMI PRESS, REPRTC.'ED WITH rLRMISSIOi Th. growth o f pr-_breakdoon current inunform field conditions
in Sulphur lexafluoride at different Pressures for values Of E/F? In
te ra. .ne of 9o to 160 V.'Torr-cm (!-200 "mNo Pressure) indicated very
,:;g, electro tta*chnentj.It .is , sumd that tthet ecni se of
m2) n 'aive on frnuIetio i du to 'disiti atachment; therefore

(OREARDOWN STUDIES) values o f aph end the di-esiona.lly equivalent att..hnent
Electrodes) coefficient e te hane been computed free the 0emi-logarithmic Plot* of

DVNAMICS OF ELECTRODE SPOTS IN AN ELECTRIC ARC current against electrode separation Cby mlyn th mrodifid
L.,Nrichkin. 8.A looo en B.V orieov& Townend equation for the growth of current.Further. OAt1ic

Sovie ;hyicsTehnBial en Phsc.V I. No .p -934 (81/'1967). breakdown Potentials have been measured up to a value of Aid (pressure
Trans. From: Z:,urnal Tekhnicheahai Fizikl 36. 1251-1258 (July 1968) x gap length) approximotely 4OT mmHg cm. and a comparison with the

Thea mechanises Of expansion end memn eftectoeadaoe dt fodrai oenterliv deetic teghofS/sub 61/
spots in a DC arc i, conideredin retntothe thra s. t ats and as aot 2.8 at 30 m c.. 1 9 Ams

emisiva ropetie of he eecto. The eorieantal technique used Primary Keyuords: lenizetienGC Coficient AttachetCeiunt
to inoestigete a moving arc and the ntue f theoertnofcpe FsbAGa;CrntMsumn;CeaionWh
electrodes is described. A plot of the current density In t he Air
electro so of arcs an copper electrodes against the electrode COPYRIGHT: 1t82 THE INSTITUTE Of PHYSICS. REPRINTED WITH PERMISSION
tesrtar is .iwen. II Refs .

Priory Keywords: DC Brieakdown; Cat hode Spots; TemPertureqq~teoemen'; Coopeor Electrodes; Spo Moveent 265
OrF en (PNKEIWO STUDIES)

COPTRIGHT, 14k? AMLOICAN INSTITUTE OP PHYSICS. REPRINTED WITH V vauo ..ort, .e
PENMIIIIN ICROPARTICLE-INITIATED VACUUM 1REAROOWN-SOM1 POSSIBLE MECHANISMS

MEMSINM. Men nd . rvatav
Un.versiyo aelo aelo Ontario, Canada
Jo.i,rnl Cf applied Physics. Vol. 45, Ne. 9. pp 182-318(91 3

It is knoun thaot micron- and submo-- Te.d metalli par ti cle
oereleened from Aloe electrode surfaces when a vacuum ea0 i5

Iubjecte to a high DC stress. Ittis also oll known tha~t lorg r
prticle Col micron; ar generatd wIthin the interelIctro gap
wheAn a vacuum ga is:b:cted tocodtnig rserepeebon
curret fl.ow .h so ae e ies th rlofsuhprilsn
inducig the breakdown of avacuum gaP. Wh ile the larger paticles
nd-ice breaiduun by way f e1triggr discharge, it Is shown theat the
""IlI r out iS can inftte brauv because of effects.
ovine-ted with innact It oio eff..cts assoted with, thehiih pp noma rPoCt Of A metallic MIcrocartil en aagteetrode.

0: .crtono oodctonof eel ma, a d rdction of
tianoiy onertedplamAand theirrltieonfcneonvce

breakdown, are enantined. 11 Refs.
Prii.rn kerwords. Pril Initiated BNreekdo-n; Electrode Particle

Snurtce DC Vog; :rbr:Ok down Current; Discharge

COPYRIGHT- 197 4 AMIRIC&N INSTITU~T IF PHYSICS. REPRINTED WITH
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(BREAKDOWN STUDIES) 

(READO N STUDIES)

tGes. I-beam) 
TRODLNSUIS

NEGATIVE ION FORMATION AND ELECTRIC BREAKDOWN IN SOME HALOGENATED GASES OST Electrical)
MM. Hckee nd o.songSTATISTICAL 

TIME LAOS IN GAS DISCHARGE CAPS IRRADIATED WITHA

W. l. Mich..e nd D. IS'S RADIOACTIVE MATERIAL

WestinghouS Research and Development Center. Pittsburgh PA

The Journal Of Chelmical Physics. Volume 29- NO. 3. pp 517-523 (09/19S). D.T.A. elair and 0. Frish

Utilizing a conventional electron gun end mass spectroeter. the University of Strathclyde, Glasgow, Scotland
foreetion of negative ione at low electron energies here been British Journal Of Applied Physics, Vol. 18, PP 597-604 (05/1967).
investigated for a number of halogen containing gess used in Theoretical values of mean statistical time lag have been

electric breakdown studies. The SF/sub 6/sup -/ peak is used s an estimated for ovarvoltages oi up to St far a uniform-field discharge

energy calibration for sablishing the appearance potentil and the gap of 2 cm length in nitrogen at 400 Torr and 20 DeogC.. with 2 moi

energy width ever which capture occurs far the Individual gases. It of cobat AU located in the cathode. The results are in reasonable

is found thet the retiva areas of the negative ion curves can be agreoment with measured value. and indicate that in order to render

corelated with the electric strength of the gass. The results the mean statistical time Jag negligible in comparison with the

su gest that the formation of SF/sub S/sup -/ rather than SF/sub formative time lag under these conditions it Would be necessary to

A/sup -/ may be the important process in providing the relatively increase the strength of the radioactive source to about 30 mCi. When

high electric breakdown value for SF/sub A/. Electron attachment the source is located in the anoda it Is not possibla to estimate
asociated with SF/sub A/ end CCI/sub 4/ is found to be an etremely reliable theoretical values because of the difficulty of making
sensitive fanctio I of the wd temperature. The gases investigated reasonable sinpllfying assumptions regardino the distribution of

include CCI/sub 4, CCl/sub 3/F. CCI/sub 2/F/sub 2/. CCIF/sub 1/. initial ionization close to the cathode surae: the seasured values

CF/sub 4/. CF/sub 3/SF/sub 6. SeF/nub 6/. C/sub 2/F/sub 3/CI, do ot differ by a factor of more than too fro. those obtained with

CHCI/sub 2/F. CF/sub 2/Cl-CF/sub 2/Cl. and CIO/sub I/F. 12 Refs. the source in the cathodo. 12 Refs.

Primry Keywords: Negative Ion Formation; E-bemm Electron Supply; Primary Kaywords: Nitrogen Breakdown: Statistical Time Lao; Uniform

Electron Capture Energy Range; Correlation With field; S TcorcpItage; Cobalt 60; Theory

Breakdown Voltage CIPYRIGHT: 1967 THE INSTITUTE OF PHYSICS. REPRINTED WITH PERMISSION

COPYRIGMT: 1958 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
PEtMISSIIOi
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(BREAKDOWN STUDIES)

(BREAKDOWN STUDIES; SWITCHES. CLOSING) (Gas. Electrical)

lElactrodo; Vacuum Gape. Materiols) TEMPERAITRE D TERfbHATIOH PIE ARCS IN SULPHUR HEXAFLUDRIDE ACCOUNTING

PLASMA EXPANSION AS A £AUSE OF METAL DISPLACEMENT IN VACUUM-ARC CATHODE FOR DEMIXING
SPOTS E. Schulz-G.uda

G.. McClur stitt For Plesmaphs. Garching, fRG
Sandia Labs. Albunuoroue. M 8711S Jnsitu f planaphys lk. d Physics, lr .

Journal Of Applied Physics, Vol . 4. N . pp 2078-2584 (05/1974), (0 / 198 0 ) .

The gresnure on the molten surface of a vacuun-arc cathode due to Methods f temperature determination for Ore. in s phu
Metod ofssr teeaetr dtannto for art ing sulphu

the recoil from outward-directed ion jets is calculated 
for copper hexefluoride (SF/sub 3/) are presented for the teprature 

range free

arcs The calculation uses current density data and electrode farce 9000 to 20000 Deo.K. Tenperetures are derived fnon combinations of

oar unit current data from experimnt. In addition, the force Par measured S I, S I1, P 1 end F II absoluta line intensities and

unit currant measured by Tanbers is shown to be consistent with a computed equilibrium plasma coositior data by seas of iterative

calculation of the same quantity based on the enorgy of outgoing ion, procedures. Demicing effects are accounted for 5s both the

measured by Davis and Miller and the so-called saturated positive-ion temperature and tne fluorine to sulphur cencontreton ratio M o

current seosurd ~by Kimblin. The ion recoil pressure is shows to be determined from the measured data. The metho are applied to

sufficient to remove molten an el from a cathode-spot crater in tine eoririnnotal lime intensity date obtained free steady-state

of ,he order Of 25-250 n Sto ith a velocity of dEI-2E4 ca/sec. It is well-stabilized arcs in SF/sub 4/ at atmospheric pressure, at axis

shown that notion of nolten natal In the cathode-spot crater aust be tq-peraturvs of about lIS-t X. Simple aeprosinaes forsuLee ae
considered as i first-order effect in rigorous calculatIons of cicen for calculating the osrious partition functions at a pressure
surface temperature and heat flow in the easl in contact With the of p01 bor Her M:6. 12. 24 and 48: and at p12, 4. 8 and lb bar for

cathode-spot plasma. It is suggested that the rapid removal of metal McI 25 Eafs.

by the plesna pressure causes molten droplets to be ejected. en has Primery keywords: SF/sub A/ Breakdown; Temperature Meesureant;

been oboerved aeperimantelly, and causes a preference for the cathode SpectrosoPic Observation; Umielno Effects; - a

to operata. after the liquid is ejected, en the i- of (he crater or Sa Pressure Range; Approoinmte Tao tura Formula

nearby on the surface where hotter metal may exist due to COPYRIGHT: 1980 THE IRSTITUlE OF PHYSICS. REPRINTED lITH pERMISSION

linuid-metal overflow end spatter. 3S Rain.

Primary Keywords: Vacuum Arc; Cathode Spot; Copper Electrodes; Ion

Jet; Ion Recoil; Mctal Droplets 8276

COPYRIGHT: 1974 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH $SWITCHES, CLOSING)

PERM ISSION lAvalanche Travoistors. Electrical)
THE APPLICATION OF AVALAHCHE TRIODES IN NUCLEAR-ELECTRONICS CIRCUITS

I.E. Osurilu
Moscow Engineening-Phvstcs Institute. MosCoW. 

USSR

zlntruamnts and Experimental Tachnious., Vol. 16, NO. A. pp IAS-627

(12/1973),
D T A R TTrans. From: Pribory i Tekhnika Eksoerimenta 6 5-17

(CIArnOSTCS AND INSTRUMENTATION) ber.-Ocember 1973)
(Cur e I t ) The physcal foundations of the operation f avalanche transistors

ROGOVSKII LOOP FOR EASUREMENT OF CURRENTS OF NANOSECOND DURATION ti istinguhing features.
OAEH Atofnovki M Uoossib-iies and the most proising fields for their application.GKAtEuAtomic Ene~rgY Institute, RecneUd

Instruments And E.periental Techniques. No. 2. no 170-378 (041NA77. Charar-tristics are givon of Soviet and foreign enalanche
Trans. From: PEbory I Tekhni a Ekipriment 2 149-152 (March-April tronistors. as well as practical recomieadat:ons en the use of

19071 Fow-powen transistors operating in the avalanche o. hih are

A Rogovokll loop for the measurement of pulsed currants of ,auf rnd icy industry. The mNI attention is ltevotod to circuits

n.ecend duration is considered on the basin of a formula Which 
ror the ooooration and ohapiig of pulses haying nanosecond lengths.

yields the frequency response of the loop ned the magnitude of Includno reotangular" and trianu;ar-Pule generatore, s r se
spurinum signals associated with externa field., Constractianal and and nsutuott ecu gin generators, powerful voltage and currant poles

electrical date aro cited for loops Which have been -eployed to study Srrtors etc. Circuits T o' amplitude and time seloction of pulses

the acceleration of plasma electrons in tocoidal systems. S e, ore giuo u'ch a deSiu using soalancha triodes, as well as
Primary keywords: Rogaciekil Coil; Analysis; Frenuai~cy Reseonso, count-no curcutts. 02 Rein,

ReaPrimaiy R;,;ords: Avelan Transistor; Characterization; Application;

Response owoy Kor: odPulse Shaping; Pulse Generetion; Nanosecond Pulses

COPYRIGHT: 196 PLENUM PRES, REPRINTED k,1n PEP-!S5:TN COcYRIGHT: 1974 PLENUM PRESS. REPRINTED WITH PERMISSION
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(DIAGNOSTICS AND INSTRUMENTATIIN)
(Curet) 78

S ROOWSRI COILS: THEORY AND EXPERIMENTAL RE5bLTS 'SWITCHES, CLOSING; SWITCHES, CLtSING)

V. Messisi aid A. Luch. (Gas Goes. rlontrical; toe Gaps. Thermal)

Univorsitl d Lacce. Locc, It ly THE BREAKDON MCHAVISM OF CERTAIN TRIGGERED SPARK GAPS

The Review Of Scientific ;struens, Vol. 50, He. 7. pp 900-902 I.E. Orosdbent

(07/197 9 ).1, "t fMnc.t"Mn it.1. ,p 74 .15)
The theory 17 given of the voltage output ol.a Rogowobi cell t.zkriuwo Mnhse. ncstr URToiteoy a curr n pulse floingalogpu oi avi Roh ol. int Britioh Journal Of Applied Physics. Vol. 8, pp 37-45 (01/1957).

cited by a u u L own o is of thc iI In Eorionts designed to inustig
t
e the breekdown achie s of

thin theory the ngaushi coil is considered as a delay line. The certain triggered spark ap in
t 
sir ore described. Possible theorie

results do not dIer free those obtalned usually by considorng the of the breakdown nachanise of the trigatrom end the thermally

coil as a vonleeg source with an indoctiom autuput Isoda-e, Details trigoered spork gap are put forwud. based on eoerliental voltage

are also gca of the dsig of two Rogoeski coils end th.ir ork2ng and time lo to breakdown churacterlotics. corona mesureents and
nodes ea •fuly analyeed. S Rots. en optica sctudies using a photmultipLier. is ata. an bh~ 

t o NOY

Privary KeyiwrdS: Roo1ski Co1l; elay Line Mo del; Design mechanism of breakdown for the two forms of triggered spark gem may

Considerations; Magnetic Shueld; Performance Test be sumiIan end deond;.with rositine charging Opolritias. on the

COPYRIGHT: 1979 AME ICAN INSiITU E OF PHYSICS. REPRINTED WITS movement of positiom ios followed by a stramer proces end, in the

PERMISSIGH coe of negtire chorging polarities, on a streamer procss only. S

PriMery Keywords: Spork Gap; Air Gap; Trigetron; Thermally Triggered

Spark Gap: Breakdown Mechanim; Streamer;
Experiment; Theory
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IBREAKDOWN STUDIES; INSULATION, MATERIAL)(Gas. Elentrical: Gas)

SOME MEASUREEIS OF THE RELATIVE DIELECTRIC STRENGTH OP GASES

N it cCormick and J.D. Crags

University of liverpool, Liverpool. Ut

British Journal Of Aplied Physics. Vol. 5. pp 171-13 (T5/1i95).Moaswraeeeits of the breakdown voltages of small sphere gaps in
v rogames 9av been mad, pertly to check evisttng results but

alsoto provide new data Various ele.r-megativa genes, such as

SF/sub G/ Cl/sub 2/. etc., ey studied taking nitrogen as a

stIandard g5s. end the data ore tabulated. 
A brief discussion of chase

results is given. 18 Refs.
Piery keywordo: ass Breakdown; Several Gases; Breakdown Dootage;

Hitroren Gas; ElectronoSgtive Gases; Hydrogen;

Chlorine; Variable Gap Spacing
COCYRI.NT: 1954 THE INSTITUTE OF PHYSICS. REPRINTED WITH PERMISSIIN
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lilectrocos. Limuid Gaps. Materiel.) 8283

THE MECHAISM' OF ELICTRICAL EROSION OP METALS IN LItUID DIELECTRIC MEDIA (IPEAKOIWN STUDIES; SWITCHES, CLOSING)
O.N. Zolotvkh (Electrode,; Den Gaps, Materel.)
Soviet Physics-Tachniical Physics. Vol. 4. No. 12. pp 1370-1370 VAPORIZATION OF METAL ELECTRODES RY PULSED CURRENTS

I l/ITS)). C.S. ReTin
Trans, From: Zhurnal Tekhoicheskei Piziki 29. 184-1486 (December 1959) Ps.cow Power Institute. Moscow. USSR

The nature of tte forces responile for the eection of netal Suiet Physics-Technical Physics. Vol. 13, No. 9, pp 1256-12t0
from creters created on the surface of electrodes under the effect of tG3/l969).
inoulse otacherge is not yet completely known. High-speed photography Jr-. From: Zhurnal Tekhnicheskoi Fiziki 38. 1545-1551 (September
of the evosion process has made it possible to obtain new information 19 t)
concerning these forces. Ale photographed the erosion proces Eperisents have shown that the ese of eteE ompgitzed free a
resulting from a single discharge in Serosene lesting ISO coer cathode at currents less then 5 kA in helium at a pressure of
microseconds. We used a u"ipolar current impulse: the value of the I a is .r.o.rtional to the charge and is given Ac M/sub o/
masimys current was 1000 amperes; the Spark gap was 38 microns; the (0.6-IS2) 0 IES p/C. In this case the anode s a easy ti.mes
value of sasimum voltage .40 200 nols; th; energy of the impulse wan snalse(lion thn cathode loss. T e constancy of M/sob o for larga
2.5 cules. The anode woo a Copper plate 8.) m Ohick; the cathode curroil cariations is Pnlained bV the fact that vaporization of a
was•a coons- uira I e in di..mtr; the eletrode were. placed at an cop r cut-od occurs at individu.l spots of currents les than HO
angle v 9I Gg On ch other. 3 Refs. kA. At currents greater than ISO kA, the ratio of the mass of

Primary Oey~oros; Electrodo Erosion; Kerosene Gap; Impulse Volt&e; vacorioso metal to the integral of i dt can be 00-tI times greeter
Photogrophic Diagnostic; 1000 t Current Point-dana that M/sub g/ for a copper cathode at corrants smeller than 40 A. St
GC.P hoh currento vaporization occurs not only from cathode spots, but

COPYRIGHT: AMERICAN INSTITUTE OF PHTSICS, REPRINTED WITH PERMISSION from the ntthe electrode covered by the spots. For
ths reason a parked increane In the muss of oaooried metal is
posible at currents above ITI kA. Calculation of the mass ofvainrired metal. eceraping the thermal flux over the are of the

P258 electrode coered by sots (allowing for the increase in path cross
ISREAEDTWN STUDIES) sectior by thu end of the discharge. gaue a valUe of 2k no for a
(liectrodes) curront of 500 kA with a period of 140 icrosscotos end a damping

THE VAPORIZATION OF TNE CATHODE IN THE ELECTRIC ARC factor of 8.7E/sec; toe eoperinent gives 32 1. 1 Refs.
R. Poo. Primary eywords: El ctrode Erosio; Copper Cathode: Helium Gas;
St.slpols Carbon Co.. St. HerV. PA Atnrsrhrlic Pressure; 150 A Current; Dependanos On
Journal Of Applied Physics, fol. 2T. No. 7. pp 115-11 (071/11t). Charge Transfer; Cot-de Spot

Calculations are carried out which show chat, because of the COPYRIGHT: 199 AELRICAN INSTITUTE OF PHYSICS REPRINTED WITH
smallness of tte cathode spot. the tattoos is not able to dissipate FER ISSION
ths heat generated with heavy currents by conduntion. Therefore, a
Pont higher vaporicetiOn of cathode material per coulomb occurs for
heavy currents than for low currents H Ref.. 82 "

Pr nary Keywords- Electrode Erosion; Cathode Spot; Metal Vaporization: (DOEAKD0WV STUDIES)

Low Current; High Currect; Comparison; Theory; lGon. Electrical)
Enerey Balance . VTLTAGE-TIMA CHARACTERISTIC OF ELECTRICAL BREAKDOWN OH SF/SO /

COPYRIOaT: 1959 ARICAN INSTITUTE OF PHYSICS. REPRINTED WITH T. Nitta, Y. Shibuya and Y. Pujliwra
PERMISSION Mits'b-nhi Electrin Corp. Aiagaseki. Japan

IEEE Transactions On Power Apparatus And Systams. fi. PAS-It, No. I.
8281 co 108-115 (E2/]975).

V-t cherectori stic of impulse end switching surge breakdown in
(RREKDO!IH STUOIES) SF/sub 6/ is studied on harious gaps. The characteristic is
iGas. Electricall cstegorized into three patterns depending go the configuratiOn of the

TIME-RESOLVED RADIAL TEMPERATURE PROFILES FOR 10 KA SF/SUB A/ ARCS tr i end t05 pr:eshr. The properties of the V-I characteristic in

D.R. Airey, P.. Richards and JD. Swift theso petters era generalized as a soni-onpiricel formula which Will
M rckwod Engineering Lab. a p OK be usmful in the suntitative evaluation of the insulation
Journal Cf Physics 0; Applied Physics. Vol. 8. No. It. pp 1TG2ISO3 coordination end Ohe abnormal voltage pru~mctisn of SP'sub 6 gas

111/1975). intuletsd power equipsects. The gap conditious in which those
Radial tempeture profiles for pulsed SF/sub 6/ arcs burning in pattercs of V-t characteristic are observed ere also discussed in the

high-pressure. maproisately S bar,. supersonic gas flow have been Apoendices. 15 RaPs.
measured for discrete c.rrent Iels in the range IS kA-l.O kA. The rmary Keywords: SF/nub 6/ Breakdown; Volttn Moesurement;
current pulse was a 10 A s alf-simm waoe and all the tmoerature Smi -empirical Formula; Sphsre-sphere Gap: Corona
meas.emets were curried out as the currect decayed from 10 kA Stabilizetipo
towards zero. The tencarasure distribution was obtained by comparng COcYRIcHT: 1975 TEEl. REPRINTED WITH PERMISSION
the calculated and measured amissiso intensities of spectral linen
due to escited fluorine and ionized sulohur in local thermodynavi,
aguilIbrium. NO evidence has been found for the sulphur/fluorine 82t
deaiccg affect previously reported in steady, free-burning, cascade (ID0GHOSTICS 680 INSTPUMENTATION)
arcs, but stron column instabilities hava been observed. The (Voltage A

tmoerature profiles were measured for tines what the arc e.hibited WIDEBAND HIGH VOLTAGE PROBE
reasovrble redal symmetry,. The results for currents above 3.5 kA P Keller
show tht the acm temperature Is 2080 Deg.K or- 1000 DeV and is Lab da Pecherotes sor a Physigue Des Pleamas. Lausanne. S wtzerlamd
imdepidait of the arc current. Also the temoerature profile is Toe tevieo Of Suientif.c Instruments. op. 33, No. S. pp 1057-1060
enente:Cly paraolc, ad any increase in arc current is a 'compac *J (08/10th)
y a corresponding increase in arc cross section to maintain a A high coltege probe is described which Is based on the principle

constant curret density. Selow 3.9 kA th aols temoerotore fells f consecutice dfferst Ietion and integration. The voltage to be
rapidly with current down to 13510 Deg.K .v-- 1103 DaG.K and the nyoure: in applied to a cucling capacitor of a few picofarad and
temperature profilas show cary steep ter ture gradients less (her roloved at several tans of Ailovolts. The capacitor is connected to a
I - from the arc axis. 22 Refs. cobe which propagates a signal proportionl to the derivative of the

r.m.ry Keywords: SF/sub 6/ 5reakdow; Radial Temprature Profile; S uglte At the othcrerd of the cable a transistorized integrator
Bar Pressure; Superso. ic Gus Plo. 110 kA Corrmot inegrates thi curront and produces a signal proportiocal to the
Range coltolo, It is thus oonible to obtain a bandwidth of 300 Hz to 200

COPYRIGHT: 1975 THE INSTITUTE OF PHYSI, PEFRIHTFO WITH PEISSICHtH ,Refs.
Primary yc.cyrdt: Jffs)entiItif g Probe: Integrating Sensor; 70 kV

rurating doltags; 20 MHz Bandwidth
LitFYRTG 4i l.bS 4tMIC N IASTITUTE OF PHYSICS. REPRINTED WITH
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(BREAKDOWN STUDIESI(Gas. Electrical)

TIMI-RESOLVED SOECTROSCOPY Of SPARK DISCHARGES
F Tsui 8
University rf Lirool. LIverpool. EAKDOW SUDIES
Oritish Journal Of Apolied Physics, vol. 3. pp 139-040 105/1952). (Gas. Electrical)

Us no z ,Otiimrror and a spectroietor. the spectra of 0 . CATHCDE SPOTS IN THE TRANSIENT GLOW DISCHARGE IN NTROGEN
light en: fn from sport iisoitcrgos In several eases have beenriottroip a'tiffnc mutnt after th0orn-ntain. Peri sh and D.. Tefrd

irtiety r, n onirtthe. -. Uriversty of Strathclrde, Glasgow. Scotlandtrigopri~che ilisngre recorrmntly in synchronism with Ohm mirror, British Journal Of Applied PhysiCS. Hol. 17 s pp 9A9-tt (07/1166).Ohs cime-rosolved scectral iages cf a number of sparks were Cativods spots. arrangmd in a regular pattern of coscen nic

SUOeiiosc to obtai su f#ieit blevcining on the photosrephic ple circles, have been observed to occur duriog the transient glow
Thr trcgtOe circuit s acrvated by the rotating-mirror, and, dischargo stage of the impulse breakdown of uniform field gaps in
when ri..i adu ith conter the system could ba left in automatic citroan. 3 tefs
ppm-atm 1 Refs Primary Keywords Glow Discarse: Nitrogen Discharge; Cathode Spot;

Pnm-.. Keywords Soark Discharge; Spectrescoy; Rotating Pirro' Spot rotlern; Coope- Electrodes, Nickel Plating

Streok L-sera, Svaeral Prames; Image Averaging; CCOYRIGHT: I966 ThE INHTITUTE OF PHYSICS. REPRINTED WITH PERMISSIO
Several ases. Tungsten i!sct-des; Point-point Gap:
20 A Currant

COrPRIGiT: 1952 THE INSTITU'E OF PHYSICS. REFRIRTEP WITH PERMISSION £207
"OIVIVAS AND CONFERENCES; INSULATION. MATERIAL)
l sviews; Revisoni

INSULATIG MATERIALS FOR DESIGN AN EHGIHEERING PRACTICE
F M Clark
triirel Elnotric Co, Schenectady, NY 12301
Fublisha-; John Wley And SI-s, Inc., New York (01/1062).

(O. Clark has producd a very thorough tratise on insulation in
this bork. Th boot begins with a shrt review of the purpose 

of

nsugt~on and sons of the constraints end proceeds to consider in
dent so/pro of the important aspects of inPulating systems' design
end muniovonco The book includes chapters on insulating material

solectoc, writing soecifications, long-term temperature and
eyi-ovnc;n ta effeots. and manufacture and maintence. Complete
charnotsriztiu~n of many gaseous. liould, solid, and composite

insulation sysiems are a very important part of the book. Breakdown
mechanisms are discussed. Pulsod volteges are not considered
ectectival:. ITO? Rife.

Primary teryrds' Meterial Insolation. Review; Insulation Selection;

Insolation Maintenance; Knolronmestal Effects;

Ins.lation CharacterizaTon; Gaseous Insuleio;
Liquid Ivsulat n: Solid Insolation; Insolation
SystOEms

COOYRIG Tl 1Vb2 JYOS WILEY ANT SONS, INC.. NEW YORK
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(SRE&DOWN STUDIES; SWITCHES, CLOSING) (POWER CONDITIONING)
(Liquid. Electrical; Ignitrons, Materi) (Pulse Formning Networks)

FIELD ELECTRON EMFSSIN FROM LIQUID MERCURY CONTROL OF THE SHAPE OF HIGH-CURRENT. HIGH-VOLTAGE PULSES GENERATED IyJ.I. Seams 
AN ARTIFICIAL LINE

University f1 Virginia, VA L.I. Pivover and E.G. Talar
Physical Revies.. fons 44, pp 803-817 (11/191. Sandia Report No. SuND-77-60. (9/1975).

Field efmiseson froe liquid mercury has bean investigated by Trann. Prom; KAT-7S2T. PP 5 8- Dy F. Nun

applying an impulsive potential of epproximately IE-6 sac. duration Availabl.ty: SAND-77-601
between a epherial steel anode and I plane mercury cathode. The NTIS
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necessary to produce emission because rotating mirror photographs etc., ae supplied by current and voltage pulses of rectangular
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reduced by solid COsub 2/ traps. The mercury could be distilled time-consing to design and develop, that it Is desirable to develop

repetedly in aue cod the surface of the cathode changed by C cay to model then on a computer. Calculions necoXsarily Include
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The electi fld necessary to produce sufficient som niaplifivatios, since sonn paraneters can only be determined
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Surfuce distortion and rupture permits field eission from liquid Avelaebility' COHF-77l029-67

surfaces at field strengths lean than those effective for equally NTIS
snooth nolid surfaces. An aeprocisate sethemotinal theory o the totrection cres of 60 A at 40 kV have bean produced by

rupture of a plane liuid surface in a uviforn electric field has utillziro a ET hA fleeting veck modulator interfaced to a high

been eveloped. The r eion between initiol distortion, rupture voltage power cupY. The moduletor is operated in a seIefs mode Re

br and field strenoth has been calculated for fields which are repociticely pulse power to the ion beao accelerator. Current

large when compared to that which just renders the surface unstable. monitorino e.d other protective circuits pronide ieirrupt cemands

TypicalLy, the theory shows that a hump initially tES Cm high and of to the series switch tubs when falts sour. The constant current

diavet- IE-t cm will lead to rupture in SE-6 sac. in a field of IE6 cieractoristics of the water cooled tetrodo and the rapid response of

V/c. Relian to initl humps in the surfuce whose linear (lie protntis- c iseffectively linit the fault nergy to the ion

dimens;onn nary inversely en tire socare of the field, the time to source troe of the 60 kV decks hoe been modified end tkte -f in

ruiturei vr is. inornely as the cube of the field strength. 
Thin 5O-ips confgu-uticn to ouvvly 130 by, IA A res. This systea

calculation shese that a lowered sarking potential to liquid mercury supuI ie poor for odeloopment of higher-aergy multi-grid socrces.

can be ascribed to surface rupture end shows that it is possible that Tn syste attention has been focused on forced voltago sharing

surface rupture plays a part in leans' low field emission from liguid of the three decks and on protectiv circuits for fault conditions.

mercury. Possible application of the theory to the high field All control signal precessino and conditioning is performed at ground

Pr eItion :t the cathode spot of the Hg arc is not cLear. Refs. level. Piker ovtic links Org used to interFace witi the high

imary Keywords; Livuid Surface Distortion; Surface Rupture; E-field votetIal .ssocirted with the floating decks. A shunt modulator

Strength; Rupture Theory iruorvorated with this system provides regulativo of the goltege to

COPYRIOAT: 1935 AMERICAN PHYSICAL SOCIETY, REPRINTED WITH PERMISSION the ion source gradiect grrd. Future modulatur development includec a

system to dolicar 101 A at 07 kV. (ERA citation 03 :0125t

Primory Fywv-ds; Ion tourcas; Switching Circuits; Electric Currentsi
Electric Potential; Electronic Circuits; Modulation;

a292 Neutral Atop Bees Injeution; Neutral e, Sources;

ADVANCED CONCEPTS FOR PHOTON SOURCES: VOLUME 2. FAST SWITCHING OF TrebDices; Pte iDecs ; .o. I Supiaes

VACUUM MAGNETIC ENEEGY STORES 
Spcific tios .; ESeam nc; To Devices

V. Bailey. L. Deter. j. Sanford. A. Noeh and 0. Slean Secondary Keywords: ERDA/7012 1 02 T

Physic Intarnationel Ce, San Leendro CA 94577 Distribution Restriction: U.S. SALES ONLY

Final rapt. Sep 72Jul 75 No. PIFR-398-Vol-2, 228P 110/1973).
Anailability; A *A015 38A/tSTSNTIS
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A presurtzed spark gap he bean designed to discharge a number of A nery nierle pulsed gas laser has been constructed for genereting

coasial nobles is prullel. thus pOdoc ng a rectangular pulse of lEA short laser eJses with high power, high repetition frequency and

A with a -o Nice of 4.5 nanoseconds. It is designed to use a number geod stabtiity. The system has been teuted for nitrogen at 3371 A.

of these ok caps in parilel, t t t foasiblito of doing Tho follnc dota have leon obtained: Pulse ength S os. outPut
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(BREKDOWN STUDIES) 8347
(Gas. Electrical (ENERGY STORAGE MECHANICAL)

THE EFFECT OF HUMIDITY ON A CORONA DISCHARGE IN AIR (Rotating Machines)
BR. Maskell FOX: A FAST DISCHARGE HOMOPOLAR GENERATOR
Royal Aircraft Establishment. Fernborough. UK N.H. oodson (1) DI . MAShell (l) end HG. Rylender (21
No. RAR-TR-75106. 27o (0619701. Ill tUninsrsity Of Totes At Austin. Austin, TX 78712
AsalIability: HT-2373 12) DePrtmenc of Energy

NTIS Np. COF-7711)2- . Ip (01/19771.
Aaiebil t. ORO-1S94-

Primary Keywords: Electric Corona; Humidity Measurement; Moisture TIS
fters; Atmospheric Moisture; High Volteges; A study was undertaken to determine the fundamental limitations to
Pressure Effects; Response Ties (computers); the discharge tines of hoiopoler generators. As e result of the
Temperature Effects; Volt-ampere Characteristics study, a Fast Discharge Eoperiment (FOX) was proposed. FOX is a small

(TN) kiD. countorrotating diet type honopolar generator desirned to
ecolors the limits to homopelar generator discharge tines. The FOX
rtnrs are forged aluminum alloy with flame sprayed copper slip

8323 rings, Solid copper graphite brushes are used with a 95 packing
'BREAKDOWN STUDIES) factor os the slip rings. The hig magnetic field required for last
(Gas. Optical) di-ciare (3.6 T aneragal is provided by discharging the CEM 5.0 Mi
THE GUIDANCE OF HIGH-VOLTAGE ELECTRICAL BREAKDOWN STREAMERS BY LASER honoolar generatcr into a fourturn, graphite-reinforced, room

INDUCED DONIZATION IN AIR tanrerature copper coil. Since the fieId is pulsed and FOX rotorsMarkeD s connot be self motored they ere brought up to speed with two 17 kWterser Inc. Springfield. HA 22151 air turIOires. Tn tg aluminum rotors are 30 c .in diameter and of a
Final scientific root (R6/1N731. rimed. ordified constant stress configuration. They are designed for
Acailability: AD-63 827 a mamum o.rating speed of 28.000 r/nin at which point they each

NTIS store 182.5 kJ and deelop lt V. The elusinum discharge coat is
Eaperimental studies and theoretical aysoe hans shown that the oroommately TV cm in diameter and is designed to carry the 1.88 MA

breakdown oats and prgpagation velocity of high voltage electrical anticipated from a half speed (14.000 r/min) short circuit discharge
streumers can be modified and controlled by loser radiation at which. ould stop the rotors in 1.0 ms. It is predicted that the
•sntens~tres less than the optical breakdown threshold. In air at machine will ring oc its own internal impedance for approsimotely
atmosn -ic pressure. 4 50 KV negative streamars have boon guided fine cycles in this mode. The distharge coos io shorted by four very
along st-oigrt paths about 7 cm in legh nd the propagation at kig sitchs.
velocities of the strea"ers have been increased from 2 c 10 to the Pr!nary Keywords Electric Generators; Thermonuclear Reactors;

poer of 7 cm/sc to 3 s 0 to the poer of 8 cm/sec. by .86 Aluminum; Confiuraton; Gas Turbns; Operation;

Iicromoter radiation pulses of 200 Joules energy and 60 ns;c Poters; Specifications
half-idt. Direct measurements of the degree of ionization along Semeieoy Keywords: ERD1aII203; DC Generators; Past Discharge
the laser bean path showed about II to the power of 10 - 10 to the Evoerinant; NTISDE

power of 11 ion oairs/cc are produced at the beam intensitis used invhs studies. (Modified author abstract)Primary foywords: Gas Ionization Coherent Radietion; Electric 8355
Discharges Lasers; Optical Equipent; Electrodes; I1y t TORiAE ECAes CAL)
Racombimation Reactions; Ions; Electron Density FRt ng cOLnEE
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(EPCRDY STORAGE, MECHANICAL) Anailability: ORO-SS9-7
(Rotating Machinas) TIS d
THEORETICAL AND EXPERIMENTAL STUDY OF THE CURRENT DISTRIBUTIGN IN COILS Hgmolar generator development since DM72 i1 raciewed. The first

CAUPLED TO IMPULSE DYNAMOS honcoolor generator stored 0-AS MJ was capable of self motoring to
5. offon and M. LgentL TOIMPUL S 6000 r/min in about 12 min with as armature current of 1.0 KA and

couldvdiscOrshn, Fhage aotld dsharge in about r .0 kA. A high brush
No.iLFUl, 29pit(03/1973) 1estr to .evaI.te ec hanical end electri.al prop 9la of theLP'|ai0. lyp (03/1T97316 census grudos of solid brushes available is mentioned. The second

availability: NH74'~TISA/6 honevlar generator stores 5.0 Ji of energy Inertielly at 5610 r/min
Th N ftuIeSlof oils to b coupled to aolr I and is bomically a scaled-up version of the first ganerator with

The ~ ~ Or fetue ofcist tbope to hotolr implsrmncd beaings and buhmcai.Soton fast discag andt
generators were determined in order to eaximice transfer efficiency id sral peeri s abrushnmecha. is. cration sd shrge
from kineic tO magnetic energy. The current distribution inside the Fidustr I d 03:
soils wan cosputed. together with the resulting magnetic induction. rimury Keywords: Electric Generators; Thermonuclear Roactors; Design;
and a comparison ws mode t with eunarimental results obtained using Performance Testing; Poer

S MJ geseracor. (Author) Supplies; SpecifiIto
Priary Reywords: Electric sergy Storage; Energy Conversion Secondary Keylords: ERDA/700203; DC Generators; HTISDE

Efficiency; imulse Generators; Magnetic Coils;Current Distribution; Electrical Engineering; Nigh

Voltates; Impedance; Magnetic Induction; Tice
Depeudnce 8361

Secondary Keywords: NASA (ENERGy STORAGE. MECHANICAL)
(totating Machives)gMODEL AIR-SUPPOTED DRUM-TYPE HOMOPOLAR GENERATOR
RL. Kustom. R.E. Fuja. t.. lesrle. R.P. Smith and T.J. Kovarik

R320 A-rine Navional Lab. Argonne. IL

(POWER CONDITIONING) (1/ltC).
(Pulse Forming Networks) bitlnbrl'tp; C0F-771132A

A PULSE-FORMING NETWORK FOR PARTICLE PATH VISUALIZATION NTIS
R.H. Mc;ter sinjle cylinder. drum-type homopolar generetor has been designed
does Research Center, Moffett Field, CA and built for t"e purpose of developing a siesa air support syetm
Technical mam. o. HASA-A-8A71. 18p (Il/INR1;. for thin cylinder rotors operated ot high swrnace nelocities and
Acailubicity: AD-Alg8 4/3 sZunificnt radial drum growth. Tha model has as aluminum cylinder

NTIS which is 0.32 cm thick, 25 cn iv diameter. and 12.7 cm Iog. It isA procedure is described for visualizing sons~aar f~uid flow Ten oned Ic operate a
t 

a ceu current of 2500 A end to store a tot1

Patterns ocer a wide velocity rergo .,si.ig discrte ro -i inou of $T ii with a surface velocity of 305 a/sec. (ERA citation
:articles. The Paramount el - rt - sor-sib* fu.r ti-i, coability is a 0344921
pulse-forming notwork with -t-n.le m-cut , - a t is ue vs Frmary Keywords: Electric Genenators; Air; Cylindrical Configuration;
modulate the discharge of a fotd amourn hf vectrical s~irgr throogh Donigs; Electric Contacts; Levitation; Power
a anu fanhtub. The seloci-blo duration of the resultant light Suecliet; Rotation; Thermonuclear Reactors
eissin ~functions as 5 maianie shutter so thut reytice path images S-ooday Keniwirs: ERDci702023; DC Generators; NTISDE
of constant roth cam be rs:orded. The part':nes evolovd on flow
markers cr a h _dres bboles that are generated by elettivsis in a
water uiisl. Data are presortd which docu-nt the charactertics VI'3
o the aa-trocl n -- t ti stablish the rclitt of particle ;dIAGONSTIC A4O )NSTRUMENTATIONI
veloc.~c to bitt nc~tivs inductanne and f-I eccosure. (Author; (VoItao,

Primary Pe.crds Pu so Generators; Electricol N., torks; Water OPTICL METHODS OF ELECTRICAL MEASUREMENT AT HIGH VOLTAGE LEVELS
l~nrals; Plan, Lamps; Xvn Lamps: Flow Fields; R I Hbner. t Haeski and E.C. Cossidv
PP tices: Pths; thuttmr(fpticsl; Images; Bubbles; National Breaw I* Standards, Washington. DC
Patterns; Hod-oges; Electrolysis; E-posu-e(Genersl); F;na) rept. (11/1977).
Fuitss: Films: Electricity; Circuits; Light Acoilability: P-IE 879/6ST

Secondary Kmyworg . u:,s Sorni2 Networks. Plow Visuelzation; NTIS
UIstoady Fte; Streamline Aisualiation; Optical methods to measure el1ctri. parameters and transmit the
NIISODXA, .TISHaSA; 0TItOODA information from high voltage n:!cuits to ground potential are

described and evaluated in the light of the specific requirements ofSii volte masurement anlCetions, The history and physics of a
8337 variety of vpto-slctr.cal met.ods found suitable for electrical
ISWITCHES. CLOTING) Iasureech arppilcetipno are introduced. Ecisting ontical devices for
I ineesurn~ alternating, direct. and inpuse currents and voltages in

DEVELOPMENT OF HIGH NOLT5GE-ItGH CURRENT SWITCHES (FINAL REPORT) hoh coltace circuits are reviewed with amphasis on the operation and
N.H. Price tevtures of several selected eethods, The use of these techniques in
Oer Eletric Co. Schanactacy. NT 12311 ugh voltage and industril| power systems, in raseerch laboratory
N H8S1-CP-A1Sl9, N8p (02166). .n.a.us. and in reference standards laboratories is discussed.
Availability. N-6317071 Primary K..r.rs Electrical Masuremavt; Optical Measuring

N It Instruments; High Voltage; Par.day ffect; Kerr
ragnetoon Efac ; Ptios; Birefringonce

Primary Revords lectical Properties: Nigh Voltages; twitches; Seconda-y Keywords: HTISCDMN5S
Yrigger Circuits, lube Onodes: fucucs Tubes; listribution Restriction: FUB. IN PROCEEDINGS OF IEEE, HAS RIO
Electric Potential; Enveloes; ivrsgs Plasma; Pi524-1548 NOv 77.
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PROCEEDINGS OF THE INTERNATIONAL TOPICAL CONFERENCE ON NIGH POWER (Review; N.P O CM)CRITICAL PULSE POWER COMPONENTS
ELECTEON AND ION SEAM RESEARCH AND TECNNOLOOY (2NO). OCTOER 3-5. INT. w.J Soejeont Ill and t.J. Eoi Cl)

VOLUME WVU I Los Alamo. Notiona Lebn. Los Altmos, NM 87545
A, Naton end RN. Sudan (2) Sendi. tabs. Albuquerque, 3 87115

Crie Uniersity. hic. NY 148sCONF-II-
Final rt (0/l7). Nt
A rietlabili.y: AVA05i 219/15T Aailab,;,ty LA-UR-81-12t9

NTIS NTIST IS .Critical coeponents for pulsed power conditioning systems NelI be
Contents Generation end Transport at Intense Seams; Energy reviewsd. Portiowlar emphasis ul11 be placed on those components

Deposition in Targets; Seam Plasma Interactions; and Charged Particle requiring significent deoepent efforts Capacitors. for example.
ir. Koys0rds: Electr 0e O of the weakest eloments in hig1,-power pulsed sVstems.

P y o E n eaemsn;I Par ie Ac cler esrociolly when operation at high-repetition frequencies for extended
NighR Enrg; Nulearusione obirmettuc arVersd. ot i are nevessary. Switches are by far the wettest active
Veata s); neos ns: Somborne txinpu1oxts i- plse oer systems. In particulr, opening Swtches
Pod s:str sics; etiogs; Sposia ere essentilly nonneostent for most eplic.tions. Insulation in all

Secondary eywrds: Storage Rings; Meeting.ysts nd cop t reires deelopet d roent Efforts

UnDr _ay is technoloCy ban. Am- lopsent vf pulse power conpo-ents
3 68 lill by discussed. I7 Refs.

(R.VIEMS AND COHFGREN ES; PARTICLE BEAMS) Primary Kevwords: Pulsed Power Covdtioning Systems; Long Life
(Cooferenons; Revieusi Energy-tra-far System Components; High Energy

PPOCCED:Ni S OF TOE INTERNAT1OAL TOPICAL CONFERENCE ON HIGH POWER Density Capocitors; Capacitor Development
ELECTRON AND ION SEAM RESEARCH AND TECHNOLIGY D2N0i. OCTOSER S-S. 1977:

VOLUME II 1414
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Contents; Collectioe Accelerators; Miurewevas end Uneutralled ANTISbi I i AD-AD66 67765T
E-0xars; Techoology; cod Laser Appliotions. Oil e
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Ion Accalarators; Relativity Theory; Masets: e nt T ; T iFNUS
Transport Properties:; Laser Pumping; Symposia Seonar revrds: ratoons; NIISOODXo; OTISFOUR
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83S ACTIVE LAMP PULSE DRIVER CIRCUIT

(IULATu iO . AEIA)Godderd Spate Flight Canter, Grenbelt. MD(Lieuid) 7 Poden ApPcto fie PA-PL-- 7 t4M 24p (12,1978).

WATER 0A DIELECTRIC ZN HIGH-VOLTAGE IMPULSE DEVICES Fonont Apolixation No. AT-APF-A-7 7 p
V.Y. Ushekoo Otailabilty: 082-10390/4

tlO/17A1.NTIS

Aoeile1ilitx. UCRL-Trass-S~lRS A flashlemp drive circuit is described i detail. The device uses

N TIS at unsaturated transistor as a current node sLtch te pariediallySsubject a pmrtilly ionized gaseous laser excitation flash-lc to

In eapleding-wire end ultrafast pIasae-heeting experi'ments for stable, rectangular ouOse of current from an incompleta discharge of
he production of h gh-po wr -ray flashes end f at-electron p us s n energy to rge c p cito . A m nostable multi cbrator sets the

ed in a number Nf other situations . oner to rs of large impu lse twl e int r t. ). in itiating the p7l9e n raspo se to e fl sh command

u r r e n t s ( ID e c a A A ) n d o l t a g e s ll a c o A t o I t e o o 7 V I i t h b y p r o i d i cg a r e f e r e n c e o l t g e t o a n o n -i n v e r t i n g t e r m in a l o f e

snosecond fronts ere needed. The results available in the lit1rature b a ri e am lifiers. A ap on n moiter resi tor ro nd s a

end the author'. data en the principal aspects of the use at water as feedback signal seositive to the current amplitude to en isvenhtry
a dmlet-ic 6n hih-oltae mpulse storage nd sthing davices csroin, of Sn. mplfier, thereby uetrllng the pulse aplitude.

are sunrarized. (ERA nitation 02:0114) 
T

taecu it driues the fls lanp tt proxide a ogare-wane current
Primary Emy wo ds: Ngh-voltage Pulse Generators; M aer; Dielectric l shl aP l discharge.

Properties; Electrical Insulation. Energy Storage; Prinary KEywords. Patent Applications; Flash Lana.; Optical Pueping;
Sitches Pulse Generators; Pulsed Lasers; Stchng Circuits;

Secondery Reywords: ERDS/t20A00: ERDA/DAOAOS; Translations; USSR. Current Regulators; Feedback Circuits; Ionization;

Dielectrics; NTISEROAT Laser Funpiog; Optical Resonator.; Pulse Amplitude;
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(Vacuum. Electricl) SUCIES: AREALOWN STUDIES)

ANODE SHEATH OROWTH AND COLLAPSE IN A HOLLOW-ANODE VACUUM ARC (Vacuum. trEtical; Gas, Electricel. Mechanicel; Gas. Recovery;
. Oollinge*. D.R. Dettman. J.L. Lee. A.S. Gilmour Jr.. D P. Helone and Vacuum. kovery)
P.R. Schwartz CURREhT CHOPPING INTRODUCED ST ARC COLLAPSE

Stete Uriioersity of New York at Buffelo. Suffalo. AT 1422A W.M.C. to.. Den Neunel

IEEE Transections On Plasma Science. Vol. PS-8. No. 4. pp 302-307 Eindhronect iiors,ts of Technology, Eindhoven, Netherlends
(12/180). IEEE Trens.ctions On Pleasi Science. Vol. PS-8, No. N. Pp 32£-33l

Exeriaentel diagnostic in a hollow-anode nou. are device have )l ]?, 19 .
sho,' that the repetitive growth end collopse of en ennde sheath is Te intensive tooli, g by a moving gas can cause violent
rssponsible for observed tens-of-kV noltage soikee. A oyna 1nc ode) olustions a-d curls of the cii'cuit breaker arc. eSoenialy when
of device operation based on circuit effects end a tie ogrying sel currents ore interrupted. Duruno the elongation the ore voltage
queVi-Child-Lesomuir seath Is presente. The scaling of the mnraeses rapidly. This int-otuces a breakdown across a smeller
repetition rate with respect to cathode ceterial is discuseed. The dStance by short circuiting a part of the Arc. Here, ouch a
device is being *nnest:geted fur use as a current limiter fop break-Nm is called pro vollepse. The hrupt decrease in reistance
epprovirietely A MW pulses. 12 Tfs. and arc voltage may pie rise to an eecillsting discharge of the

Primary Keywords' Vacuum !rokdvun; Hollow Anode; Anode Sheath i rcut breaker srollel capacitance into the ore path. ;hie
odulation; Voltage Spikes; Cild-Langmuir Sheath; cocillon can force the mn current to zero end thve cause current
Theory; Cnnrisvn With Eoperieent chspy g In this owner This bin Of curent choping is studied et:

COPTRIOHT: 1980 IEEE, REP.I14TtD WITH PERMISSION vonpored uth chonving by instabilit oscillation It is

t'eoreticaly enoihnod why those ndecordent origins for chpp'ng
produce the same chopping levels. 17 Rob.
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Sieins Research Center. £520 Eriangan. RO £024
IZEEE Trensoctione On Plesa Science., Vol. PS-1. No. . ppS 368-375 IBAAKDOWN STUDIESi
(fl/I9tO). T s. Electrical)

The physical phenomena in cold and arc heated dowble-noaale gas FrTERQMNATICO OF TEMPERHTdP. VELECITT DISTRIBUTION, AND POPULATION
flocs have been investigeted for Sf/sob 6 by enterferenos end shadow LEtSITlES or NUITRAL HELIUM T MEANS OP LASER LIGHT TUiLD ON ATOMIC

methods. The cold-flow phenomena eare discussed as a basis for a RP 5NANCES

better understanding of the arc-gas flow interactions, and their p Odccthl and J Uhrbn.sh

interference attern is clearly interpreted, the observed fringes. ynicLrsmnan nuiso;vhr. Dvsneliirf. PRO
which also can be clculated theoretically, are linen of constant JELL T.'o'sgcions Di, Pls.',a S ce, Vol. PS-8, No. 4. pp N3l-ilk

flow vlocity. In the cos of arc heated f1 5 ha .rp. distinction is lz,:41_i
mtde 'z-' the first time between different tyves of _rc-ten flo T c.eratua. oploc-ty dvt',utny. end nopilation density of
interotions. At low Peak currents the inte-ference pattern srt neutral Hliuc in the 25suc 3 ccr l in a discharge of differert
shown a €rld gas flow around the arc. At higher current levels a currant aid prgs-vie values are coustromi iv ohsorptton. dispersion.fringe which indicates a density reduction. econds into t he n in% T . j ght c. for th
vouie around the nozzles; however, the flo is still .rtedi with edth of M'delgt~n he f.tr. tonb~ this caelt 1eldho h
towards the gap betwoen o ozthi ase the ceosure.ents row tt thoe-a is a good mutva agreement among each oi
stronoest for, of iterection is characterized by the annaron of these methods -ri .t thee dronusto method, arc very easily
arc heated gas, which flows turbulently bek into the high-pressure ha.ed to mnnsri atod 0 ocharoas with tut darsties of popltion.
volune. The radial teeperatore distribution for a soeciol arc has whore Dnpler-broodening mtchanM s Predminate. In addition, toe
been calculated theoretically end is discussed in detil 27 Befo. soperie l values of the mdcv of refraction are coccared with the

Primary Keywords: Circuit Interruption; Gas Blest Circuit Breaker; I near disperso'i therry confirmno thy predicted theoretical
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I 1OWN iBVAEOWICTSrCU
1tocuum. Electrical) itc*. Si rowiir
IEHAVIOR OF A HIGH CURRENT VACUUM ARC BETWEEN HOLLOW CYLINDRICAL STSI'lOc hUe 'I:n AnD MEEN EtO CF ELECTOiS IN A H!OH-PREAUENCY

ELECTRO TN A RADIAL MADNETIC IFLD -TLECULAB-GAS D ICHORGE
Rt. Booen. E. Gerby end S, roldsith A V Eva- -nd A V. Eletski,
Tel Aviv University, Tel Ani i I I V E IAtsm- Energy, soNcolsUtii
IEFE Transactions On Plam Soence. Vol. PS'8. No. 4. pp 308-313 Nigh Tenaiv.'e. Vol. IN, No. 1. pp 7-12 102, INSI.

r2/a90). Tra n y Teoo Ibe Vysokith Temer-tur 1. 8-15Enperisertal observations were conducted on the beh.onr of a h~gh J''ro-Fubruorn 1131)
current vacuum arc on cylinirocal electrodos in a radial mgnetir Os the basis uf so-cng th. "ulozeon kineti. ewation for
told. The arc was sutiVn between the ends of two nvlicd-.cal Cu elantrars in a uLihtraouosry dsuierge keyng account of elestic
eleotrodes. 5i s di.:e cd I.5 am wall thicknes secarotal by S ai o bs tic -. ecrror -solre collisions, and also the diffus-inaI
Arc current pulris with peak value in the irange 4-1 uA with a half nrft ai to ti wall of the dicag hob, -t is
amplitude full width (HAPWI duration f £ as awere investigated w'th riahl.sred that. f-oe the -inuoont of electron .nergy balenco in a
rapid magnetic fields proportional to the instanarcnus current with d sc:n.,v o' -u c' von 0 'c. h.ov d 

0

tere-t uneroting modes nay be

proportionality constants of h 0 en' ASE-S TA. the arcs we r e i - Jr, r t~raucc-r dereble Oroctipo of the enwrov
ph otgraphed si ltnos- tiec ge is ons.'c 'non yn1

0 
i I.oral

freeing camera and the arc voltae was recordec on a dioiiz no jo-rev- oi fro. -n 51 trv '-ulecules while i. the 000. the basic
tr a-.,nt recorder. The results indicated tnat the ec " - r r , i
geon etry. both .u.Eh end without an icosed radial Oaunetih field. can '~vrv. m0oc.o .ovllsOn The ci,n.,tinns or the dischargeto
be characterized by three deveopent stages: a ain foroution. bi 55 tr., ri .n.. o the other era obtine. d enc the de endence of
riffne app along the electrode periete-. accc nincJtanenus T' c" i r]o u'er.,v 0 i cisphorge pe-aceters is calculated.
sointence of several concentrated arc (olur--c l;ho a i 0.01 cegneric e*

field was ioosisd two changes wee utbi t-c a . ciino.,rvd , .in.ord, ' ..i.o ,y Des Breakdown; olta.e ewetion;soceohat acre distributed in 'nt ur;.ata n'..nhor vf curnti cted do " o' '-olac.lo Collisionl; Electron Dillusion; Two

columnn'aere observed. r a uo a A t- vutov.craven v; and 2i Tin .,me Mcdosi iie-rh
the constricted columnr .. 2, t-c 0 o h u-ro ,io w''.. ,nctien oUPYoTT l98l "''cil ftL , AEFRIED MIEN PERMISSION
in the range S-15 mIs , vets
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920 ECT PLUD F iOULO THE STAEaILIY P TWO-DIMENSIONAL ARCS

(8REKt O N STUDIES) I.9. Li-hn, P 5. Ayneswemy and T. Surdrarejen
(Gas, Electrical) J-iversity of Pennonlvania. Philadephi., PA 1O04
CALCULATION I TH0 7 EMPERATURE IN A CONDUCTIVE IRACK OP Ad ARC ON THE TEt Trensartiors in Plain Science. V.-. 'I -a. No. 4. pp 39R-39

SURFACE OP H PAONET-0LAST CHUTE )12'1980)A. Tslaf 
Steady solutions to the governing equetions that describe fully

Ben Gurion Uniersitf of The No en. Beer-Shone. Israel two' dimo onel crc casses in a slid flow have keen obtained. The
IEEE Transeciinns On Plae Science. VOl PS-A. NO i. pp 455-tA 0 stability of these steady solution, is inoentigated by Celculting

(12/198A) the treasent created when int9ntesal 1 cha.ges in tha electrode
Tine os ae and time teeperatc.e distribution is analyzed for a .otentiols ore inosec. Cvecerisons are .ede with solutions obtained

conductive track of a high currant arc that was burned in the Ls~nJ a oned~pe,.nioiia elctric field. We find that wth increng
insulating channel of a magret-blest chute. The thern l coodiltons in ble. ng iPacier rUcbcr) the one-dimensional electric field solutions
absence of boiling end ablation ware considered by a corrtirition gf col~d increosingln inaccurate results for higher currents. The
the o ethods of continuous and ntasenaius scarg sources, when the ttbilitc re.ts confore Ith those gIven by the classical Kaufuanoenergy consueption for tho chose -antin- iv a.snoi to be uniform. riterion. We find that cocoectiun tends to reduce and eventually to
The poronse of svch anah l si "is a study of pusnbilitios for.unrg clini tie decin bcnch of the current-voltage cherecteristro.
the aditunal energ. abso-ot-on capacity of chutes by increSsing the iie crencco of convection cronotes coral temperature gradients in
perosi~ble t emperature of their waIs uc " the bc Inv point. I the arc ani hastens the transition t ree the unstable (daclinisg)Refo uronc to a sahle .Incrcevin%) branch of the currant-ueltcge

Primary Feywords Magnet-blat Clute; Arc Nuesr-ng. Inulation Arc chitoritu shn N Refo.
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(BREAKDOWN STUDIES) 5935
(Electrodes) (BREAKDOWN STUDIES)
EFFECT OF SELF-MAGNETIC FORCES ON THE ANODE MECHANISM OF A HIGH CURRENT (Vacuum, Electrical)

DISCHARGE fIELD EMISSION FROM VACUUM-DEPOSITED METALLIC FILM AND ITS ROLE IN
H. HUgel ELECTRIC BREaKDOWN IN VACUUM
Onstitut fur Techrische Physik. DFVLR. Stuttgart. FRG ,W Sudan end F. Gonzalez-Perez
IEEE Trensactlous On Poe. Science. Vol. PS-A. No. *. pp 457-442 Cv-' .11 University, Ithica, NY 148S0
(lO/lUN ). Journal Cf Applied Phvsics. Vol 3. No. 7. pp 0"I"',. O7/1Rk4).

Mhen a DC discharge is serated beteen a central cathode And r An moperment to study the fieli amisnon of vacuum gps has been
ring-shaped anode at currets up to Eli F and pressures on the order performed. Copper vapor from ar estermal arc is allowed to condense
mT a few Torr. the stable discharge regime is found to be limited. n- a preconditioned tunosten filament to study the state of
The anode 

1
e11 coltage is determined eaperimentelly from calorimetric eugregatioc of Aho copper deposit Field emission e'teo arm observed

and Potential measurements. In a wide range of operating conditIons photographically end are found to be ellIptical in neture. A Eels.
it wereaio currents wi/t hs flwhe thog th"dscare
its variation correlates umll with the parameter J/sup 2/ divided by Primary Keywords, Field Emission; Metalli, Film; Emission Centers;:d-. 41o T. Ito through the discharge. ,r- t. G P0A

dm/d whre Jcur es, dmdt essCopper Vapor Deposition; Copper Aggregation

ith increasing values of J /sun 2' divided by dm/dt, the anode fell COPYRICHT: 1964 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
Increases cantinuvusly vri sell negatve values, through zero, end PERMISSION

uP to moderate pvsitive nalues. Then, within a smel increment of
J/sup 2' dividen by dm/ut. it fumps to values on the order of the

Ionization potential of the gas. A theoretical two-dimensionol
description of the flow (ilo indicates that the self-magnetic gg3

forces. which arc roprt-anal to .J/su 2/. pinch the gas toaerds the (SWITCHES. OPENING; BREAKDOWN STUDIES)discharge a s. thereby leing to particle staretion is thervicinity of the anode. Baetd apon the results of t'io study it is FERECOVERY OF THE GAS-LASTARC COLeUMGaNshown that. as a conseguence of the altering boundary conditions, E. Rishley and T. Tuna
which are characterized by the parameter J/sup 2/ divided by a/dt. Carnegie Mellon University. Pttsburgh PA 15215
tee anOde responds by advoting different operating modes. Enisting IEEE Transa tons On Plasma Science. Vol. PSAa Ho. 4. P 405-hIT

"heori-es yield seTles for the anode fall which arm in good egreement (12/19..1
with e mentl 7 Th dcy of the temperature. nelocty. and redius of the

Primary Keywords: Gas Erekbown; Low Pressure Discharge; Anode Fall; A eotingcis.ed pan-slant arc iv SF/sub 0/ and H/sub 2/ is theoretically
kA Current; DC Arc; Radial Discharge; Eupariment; investigated. The conseruption eguptions for mans, momentum ard
Theor;2-d Model; Several DschargeModes eer

v
y in htogra; form and on the -cm de.cribe the decay process.

COPYRIGHT: 1980 IE RERINTED WITH PERMSSION Local thorvodynani i liorium iLTIE is taken to slo c for the

determinaiton of tie raturial and trns ort properties of the g*se,.
The influence of the hot gas mantle on the decay of the arc igluny is
talwe 'ito etco..t It in found that th*e temperature decay of the

59)1 culum in /sub 2' is much asher than in SF/sub A/. Thus the

(PEARDOWN STUDIES; SWITCHES. CLOSING) Superior dielectric strength of the St/sub 6/ column over tht of

(Electrodes; Gas Gaps. Materials) N/sub 2/ cannot be aupi nod simply by the temperature decay rctes.

EROSION OF CATHODE MATERIAL IN * PULSED DISCHARGE BETWEEN PARALLEL The dicted of decar of the column N/sub 2/ - ound
ELECTRODES to gee ell with e perimenta, reltis. The resu!ts of this stud/

N. Basharoc. E.N. Ma~lkin. A. Gaurilooskaya and E.S. Trekhov are eupected to ba 
0 

calue in the deterninetion of the dielectric

Moscow Physical Enginearing Institute. Moscow, ASYR breavovn characteristics of eotinouived arcs. 10 Eels.
Soiet PhvsicsTmchnical Physics. Vol. 10. No, II. p 1383-1010 Primary Keywurds tan Est Circuit Breaker; SF/sub A , last; N/cub 2/

HI/1Ink). Blast; Air Temperature. Arc Radius; Theory;

Trans. From: Zhcrnal Tekhnichekoi Ficiki 17. 1889-lAVA (October 1967) Magoetohydronami c Model

Results are presented of e study of the erosion o copper COPYRIGH 190 IEEE, REPRITED WITH PERMISS1OV

cathode in e pulsed discharge. The effects of the condition of
cethode surface and of the kind and pressure of gas on the charecte
of erosion and on the sfurc urrant densi were invstigated. It 893

as established that the condition of the cathode surface is of great (BREAKDOWN STUDIES)
iportancv. A hypothesis is r about the cause of this (Go,. Electricalt"ct : T he is istproposed abotof thsV at IGH-CURRENT DISCHARGE IN A DENSE PLASMA SOURCE
phenoen. Th jern.ta dat us cahd-mtra eIo ar.A Rogcmez. V 5 Sorod InII S.F. Leneochenn ad CO .0 utoorceoered with the results of calculetions based on varieus theories. A.I-Loion l s oow. oIt Rein. 
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Primary KE'erds: Cathode Erosion; Copper Cathode; Cathode Surface Societ Fhyics- Technical Pysics. Vol. 22. Nv 1. op E8-iS (NI/I977).

Condition; Gas Gap; variable Gas Pressure; Various Trans. Fry. Zhurnal Tekhnicheskol Piziki 47. 121-13 (Janwary 19771

GAses; Foperisent; Comparison With Theory rioV-currout discharges in dense-olaoma sources are studied. The

COPYRIGHT: 1968 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH wor.inj gases ore hydrogen. helium, nitrogen. argon and lithium

PERMISSION hydride oapor. The InitiaI hydroga, density is varied over the range
IC-I HE-S 3/cuco., the current is varied over the range 3N-IN A.

the rote of the rise of the current is varied over the range d/dt

a932 aPproam.lV IE - IE9 A/nec, ard the lifetime over the range 0.S-70

(BREARDOWN STUDIES; SWITCHES. OPENINO; IREAKDOWN STUDIES) msec. in hydroger the discharge ,s turbulent end fills the entire

(Vacuum. Electrical; MechaniclI; Vacuum. Recoyery tstharoe volune, The mechanism by which energy is transferred from
EXPERIMENTAL INVESTIGATION OF LOW-CURRENT VACUUM ARC INSTABILITIES the arc to the gas in the discharge chamber is discussed. The energy

K. Frohlich balance in a turbulent hydrogen arc is esamined. af Re.

Technical U^viersity of Vienna, Austria Primary keywords Gas Ireedows; 30-00 kA Current Range; High diodt;

IEEE Transtions On Plesma Science. Vol. PS-S. No. 4. pp 319-325 Several Gane.; Energy Balasce(lZ/I9BB). Secoudary Ocywards: Plasma So..rcm

The instablities of 50 Hz low-current vacuum arcs end chopping COPuSGiT: I; AMEVI!AV IHSII'ATOF PHYSICS. REPRINTr. WITH

phenomena were Investigated in a test circuit where current was
limited either by a resistor or an Inductance. Emoloyin special
cest method which was develped for stotistical evelution, current i39O
teros ere agosured oscTillogrphically with a time sweep of g t o REARDOut STUDIESI
ms/div far durations of 'AU div. The effects vbcerTed are tElectrovastosnantitaively better to assess than with sther tenhniiuee. It was CTIORTARCE OF ING:LATING INCLUSIONS IN ARC INITIATION

feund that each chopping process Is in.ititud -. a i psrtial arc R h UncK
etinction (which easa rule nvcurs witi less than II s One of Sunny Energy Respar. h Establishment, Hrwell. o erkshire. VE

the dominant factors of the whale prcens s the sysod p1 revieryc I ertih JournlI Of Applied Physics. vol. 11s pg 408-7TI/(10I1960).

the contact merrial (nver conact: shc.. A" " c tester recovery The initiatiun of arcs on a metal surface in contact with a plem

and thus higher chopi-.o .: rets tha contacts of copper-tungstei. ti density about IE14 ion/cu.cm.) has been studied with metal
Purthermore. that ccrant value at which the first instability occurs spaumeas kutun to contain microscopic alumina inclusion. The
was masured as wall Os tho correspondrn9 chopping cu-rnt Both somnimons are biased negtivel y with respect to the Plasma, nd fer

values were enaluated stat.sticall. In norevait wth previous vltapes above 30 0 the time lag before arcing occurred-s
findings tie Onnurrence pp tne first instt ,lity tred out to be .irsely P-cportioenl to the positive ion current drawn by the
mndeosrdeot of the PauImne parallel to the sitching gap oceriocs from Vhs plasma. but independent of voltage. At lower
However, the choping current showed a siguificant dopondance on thu voltaes t f iml g incrensed rapidly with decreasing voltage.

capacitance. as is well knswc fro1 " erlier innestigations. IS ReAs. Arcing was elso ittnpdnt of th nature of the ions and the

primary KEysrds: Vacuum Irekdown; Vacuum Interruptr; Lo-current pressure of neutral gas in the plasma. These rasults are consistent

Breakdown; Current Limiting Rnsistor; Power Lin aith the inittatipy of the arcs by dielectric charging and breakdown

Frequency; InstabIlity; Cu-rent Chopping; Several of the inclusions. 9 Re n.

Contact Materials Primry Keycords. Breakdown; Electrode Insulation Inclusimns; Alumina
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IBREAKDOWN STUDIES; SWITCHES, OPENING; BREAKDOWN STUDIES) 8140
(Gas. Electrical; Mechanical; Gas. RecoveryT (SREAKDOW STUDIES)
EXPERIMENTAL INVESTIGATION ON ARC PHEOHNA IN SF/SUg k/ PUFFER CIRCUIT itlectrodes)

BREAKERS INFLUEvCE OF THE COPPER ELECTRODE SURFACE OH INITIAL ARC MOVEMENT
A. Kobayeshi, S. Yai~abw. S. Yamashito and I Ozaki K. Poe(fel
Toshib Corp, KEsaki. Jpan Technical University of Vienna, Vienna. Austria
IEEE Transactions On Plasma Science, Vol PS-S. Ho. 4, pp 339-343 IEEE Transactions In Plasma Science. Vol. PS-A, No. H. pp 443-445

(12/1RT) (12/1ltS0).
A detailed obseroatin of an arc in a model puffer-type SF/sub 6 To inve tigat the influence of the copper electrode surfa

gas circuit breaker in tha current range between 11 and SI A (ron) condition on the initial ero movement and th immobility time
ham bean parried out. It wan fand that tJ. arc clu I_ remained respectively. a soecial experimeutal device was developed. It permits
stable on the cater avis during the high-current region, then became to keep contant, or vary those parameters independently, which
turbulent neae current am-u It was fou that the time interval influence thi initial monemeut, i.e.- rc current (t170 A). .netic
during uhiCh the turblent arc was ebseped eorasad with increasing II.! density (I-00 x IE-4 TI. electrode distance (I i), and
values of ha e currant. These phenoena indicated that the surface condition (oxide-film thickness roughness). The magnetic
thermal effects of hiu.'et arcs rtmain eas t current zero. It field can be applied at any moment and can be varied independently ef
alo -as observei that the '- dlameter at the nozzle tkroat outlet the arc current. The arc is Ignitad by means ef a dielectical
was smallr than t1,1 c. ip throat (19 in) t even at a current as breakdow, in order to elimine the ignition effects, such as limuid
high as 700k (inst anto- sc. and that the boundary of gas flaw a, and vaporizing electrode materiel. The most striking result of the
a dounstream regon heo vs-v larga diameter uhan ti• arcs wora ecperimants can that only arc nyeents of various velocites, but n,
present. huwevar. arou-ro crren trn Vine unary diamatar becamo ns absolute imobility was measured. This observation Is due to the
smal as that without arc 5 Refn, elimination of igntion effects anall as to the use of an edequate

Primary Reywords Gas Oaut Tircuit Br7ake-: SF/sub 6/ Gas; SE kA sontine measuring tmchrifue, Impeded arc motion characterized by

Current, Arc Istabilities; Thmrml Effects shorter an long lasting creeping To approulmetely (v S s/st occurs.
COPYRIGHT: 1980 EEE. RFPPINTED WIEN PERMISSION if certain "nunetic flue density or nodger surface conditions do not

ern tcalnoities ptl /s or If Uha electrode surface is thermally
presiresed by o dliberately standing arc. 19 Rfn.

Primary Kevords: reiidown; Copper Electrodes; Electrode Surface
Fffects; Enternl Magnetic Field; Independent

Paroet'er Variation, Arc Velocity
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P.R ReeCM Reblin .4 .10. on. F.A. Holmes, .. V.R. 0 eilein. SoetF, -TcvnlPyi.VlIN.3.p 47l g 0U2,1957).

R. 1osal en .. Sld rn. Pr' Zhurval T.khrich s o i.,L~i L, lINDA t
Westinehow esea :rnCh'sdDvlpmn etr Pittsburgh PA seo .~t fth ttcedpledEebonvlaes tvcu-

TEEE Toenatin. On d PlsD vSci Cnce.Vo .SaN.4.p 139ao bo.gn nut- ma.onrismtes Al C.P.H.M.

I, 9&0~t). 0I 
*ncerce oo.f-.No 1 a., -.. t. hate shtic at thled beakdw olaa fth a

Teinteraction between diffuse vacuum arcs and eagnetic fi lds Utu eo inrese wit anic e iP kh mecn 6e ste of

applied transverse to the *lectrodQ.OeelS has been investigated *both the peea t h nd. rcere iso n ctuha mcnicanbtwelh

theoretically ad. ,:Oreet y Fr rc urrent. <NO kA.Nllostnbradnedth 
itnsyof he-rdtin rgte

electri fieldd gnet by th int:raction, bo the Paiant of rnde* the pr tgecontvraryto: eK- ypdochenis 0 pthfer

cotact witthe and 'n s the acvlge Ithprsne f inhin cnt io irkn eltrtr. I e.

a aalllcpitr the arc current falls to Ero ad the arcio 15 Picer :acordsctiVaicuum Bireadw;Sai rodw otg;Ple

est~~i~uu~shed. kA arc cret fHt Sk.e instinction, can be V reabdoun: o~ Voltage; Se.r1 Elcroieaeias

e~chnd wi~thg e osiltry manei ff ld duon :uhdoinmAo X-ray Irradiat ion

th -r votag reais in Phane w~ith the magntude If the field. Arc COPYRIGHT! IfS? AMtERICAN INSIITUt( OF PHYSICS, REPRINTED WITH

extinction via mntic f~eld,--uu arc int:rectioncould: hen werItIS IO
applications to AC-current lieters and CC breakers;..The faulIttEM 

1N

,crret ligitr ppliction is icussed 
in th'iis papr . 1I Rf..

tneary Keywords: Venuos Breakdown; Diffusa Vacuum Arc; Transverse
CPRGT 190 ftanatic Fi~eld ; tall Rfft;N Opening, Suul tch $95D HSTDIS
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A..Lee gond 1.5S.%Fost A Study has been made of the charact@ni.#ic. of a aow ischarge

Westighnus Reeached Development Cente..Pittsburg PA fe pertbit7 by naoeodple hr navuei
IEEE Trarnat-on On awn Science, Vol. PS-a ._ , p A-k Ilnc t'ssw asig Iooho iroeod oe is

Proposed that It~en th re...lts in t.r- .f an .uc.s elcto

eppliu iosfrteps 20 yer.Rpre her is a yt eatic reducen the ..isinitnit.I.e.

cosprism" n. yeffort to search for end evalu*te gasand g.s Primary ceuoro Gi-w Disharge Nanosecond Pulse Peiturbotioan

-1-ur1s Utable as on arc into-ruptio mdium .ptentIly superior TnrtE .. i.ntl o eig Eat
to SF/sub 6/. Ohm eac beganI I ith sene*ral hundrdase. inarrowed - teRdt.%

dow, to about forty and fial fifte gase ad ga mitrsa wre COPYRIGHT: 1901 PLENUM PRESS. REPRINTED WI PERMISSION

ev'alutd in a full siae puffer-tyPe interrupter underAt-Hz
high-power conditions. The results showed SF/ub 6/ stod out em
hav ing9 On. best interruption ablity with Seveal mioturs :having 095k

approximately so percen of S/su N/'s Performance.8 R Bea. (BREAKDOWN tSTUDIES; BREAKOWN STUDIES; SWITCHES. OPENING)

ripary Reywerds: Gemas t Circuit Br... er; Severa Ga liotures; (GO . eti al;TeNoori shnclOEAIG
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EXTRA HIGH CURRENT1 LEVELS

COPYRIGHT: 1901 IEEE. REPRINTED WITH PERMISSION J.L.. Leclerc, M.N. Smi't han d RN Jons
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Test results for model circuit breakersar operating at high current

I SmITCHES . CLOSING) lenels and with large. diame ter noz zles show evidence of pronounced

EEF LASRR-TRIGGEREO SF/SUB Ai SPARE GAP FOR LOW JITTER TIMING prsuePasat lhugh the ciruit traker nozzle s o

MR. Rapoport. J. Goldhar and.J.R. Murray seeebokd h antd n uaino h~ traset r

Loec L ire Lab. iveor ae. CA 9%550 durig the peak cu1rent phase and to inflec I r aict at

IEEE,9 resoc t ions On Plasma Science. Vol. F508. Ho. 3. pp 117-170 currntzero. Nowoveor, despite their inherent impertance there emstt

ANiNRO on) kit~ istherhition concerning such Pressure variations. The

streingthe ad Ian utvIe lV) breakdow thehldo 'Fsub I/ thootransie-Os, to establilh typical thresholds fr themo"e. f h

gag Detailed measurements using a DC-charged pulsor demonstrate tr.ins and tdermne h influneo ifrn prtn

subranosocod jitter for switching 0.5-ce gap operated at R AN with '"idt, n ,upnn h traset.Maueet fpesr n hra

7 J in ZC ns of 248-ne rP adain A20-ky pulse-charged 0.7-cm matle variations are use d in Ponljnction with en electrica , andes

gp ele oiilar performance. 11 Refs. no0e othe arodynami te fcility to show that th. pressure.

Priaryteyord. Lserriaerd Spark GaP; X,1 Laser; SF/sub 6/ Go; trnia t eris no un1 rom rc gnrtd flop ime ceefct
DC Chr; A0 AN Operating Voltage; 7 mJ Laser Out lso'* arod.. nmi reoacs The rart pesure tr nnt ar

FutEPRNE IHPRISO shown to E, pronounced durn h hight currentdphase vomm below. the

COPYRIGHT. 190 IEEE. ERNE HPRISO thermal blocking thr rhod.9bove the threshold. sgitet Is of

do'a arrognadcr-ensureS durinig thi aurntr paio hih maui lead to

C;7a -se - i n in 'I"ccircuit br:k*rp pforanca hih r .renuec

IOWER CONDITIONING; POWER CONDITITAING) r. .uvuseocr an d beom nor prnune inl-.ele ctrd er

(Pulse T rans'formers. Mtriels; Saturable Reactors. Materials) 10 s.
METAL4LICOGLASSES: A MAGNETIC ALTERNATIVE Primary R.y.ords: GsOatCrcuit Sneaker; Mo'el reke'i Pressure
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The tte~-af-thear.t in manufacture and eoli1,cation of meOtallic

glse sthe subject Of this oer. Recent imp rovemenots i n5

..nufecuigtcn~ r disused qulaioywth predictionis NREVDOWN STUDIES)

en fuur grwhprsne. fus the Proosrties ofntli c.um Electrical)
gassaeshown. Present ard future applications are noted. 14 PR FOPERTIES Onr AVIHINED CATHODIE SPOTS OF A DC MERCURY VACUUM ARC

Ret. G. E khardt
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mcinu'.gy Aplcain .iLi' *o c 0 1n PlsaSiec.Vl. PS0 Ho. 4, PPs 205-381
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Ensembles of anchored cathgde *Pots of a DC mercury vacuum arc

have bees studied by fas fraing and stra phtgapy From these
photograph:i seea sttia propeties fh te cathode spots hen.
bee determimed; ditribution func tions for their diamters.

all51 velocities. end disp lacoents. as well as spot shape an d "aeae

(ENERGY CONVERSION. THERMAL) vale for the spot crent end its density. The msuentsa showe d

(Mgntohydrodyneii tI thttea c re cathd hpt weequs-statoyo iniotin

NM9UMERICAL STUDY C- UNSTEADY PROCESSES IN A FARADAY MHND 
GENERATOR Of~ t a irotu tur ithi he iniviu, cahoe sot wee oun a

OH. inagred-onaam VP P nhna opia re oluin of 0.37 niCrr. S trong evidenice is presented

I:V. Eurhto Iniue of Atomic EnergBy. Moscgw. USSR that thin DC rathde spot neraneta' caluos reported hers are typical

Nighalomprtro Vol. I.no. 1. pp 327-133 102/1901). for a cleanmmercury surface. and that those r*ported.in the earlier

Tra. Po : ;replofiika Vysabikh TamperatI. t N-171 literature are typical for inoority-cowored surfaceS,:."u 1916 
10 Rets.

(Janisery-Febiruary V19011) Prime ry Keywords: Venocus B 5reakidown; Mercury Arc; Cathode Spot; Spot

Unsteady processes in a Faraday MD generator with high DIAaeter; Spot Velocity; Spot Current;

power -conversi~n coefficient a rm numerically studied. The Vuosi-stetionart Spot; Ho0 Microstructurel

etbishment of *toady oparatn modes of an MHD generator with P hotographiclaosi
cgninu elcroe is stiedowhen en ohmic load isconnected. COPYRIGHT: 19t0 IEEE RPITDi WTH PRISO

d isc.annected. oreduced- A centraldifrne rditcrstr

scheme is used to numerically solve the patia dffe rential

eouations. It Refs. 5959
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Unstedy P,.,es%; Continuous Electrodes; Theory; I AOWuN. ESTUDIcES)

Numeical C.-i.tlov I ,;',lO ;tEMODEL !OF INITIATION OP A VACUUM ARC 0. BREAKDOWN MECHANISM
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A hdan.n Lenmingrod State University. Lenningrad. USSR

Soviet Physics-Techn ical Physics. Vol. 12. Ho. 1. pp IO _-IOT

'rvs From: Zhurnal Takhnalkoi FiiI3.17-1079 (October 1967)
Th afet of icrolnhomogeetties on the development of breabdown

i,nta vacuum ea Is ...nined. It it shown that the field
intnniiction in the presence o f Practically realizable

n-cinhaoigeneitis Z en a stain values >01 00. A mechanism of vacuum
breakdown b ad on the svelosiva destruction .f a cathode
..i.r. nruxoi::_i as the primary act of initiation is proposed. 55

Privory Raywvrd.: Vacuum 8r-tiown; Microoroj*ctio,; Fld

*nen i fctiom; MitrpojecinEpoo;
Break d.uo In Itiation
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(REARDOWN STUDIES; BREAKDOWN STUDIES; SWITCHES. OPENING) (BREAKDOWN STUDES)
(oe Electrical; Gas. Recovery; Mechanical) (Gas, Electrical;
QUENCHING PROCESSES OF AXIALLY INNOMOGENEOUS ARCS IN SF/SU 6/ CIRCUIT SPECTRCSCOPIC APPROACH TO THE ANALYSIS Of HIOH CURRENT ARCS IN SF/SUN 4'

BREAKERS S. Okudo (l). Y. tede III. Y. Mu't ), T. Miyesoto (1), Y. Do' (2)
E.9. Ronln. 0. Rrugge~ann end NOG. Thick end C. UenoOno ( )
MicA veltee t ntitute. tassel. PRO (1) Mitsubishi Electric Corp, Amagaski, J4.n
IEEE Transactions On Plaw Science, Vol. PS-N. No. 4, pp 344-351 12) Kyoto UnIversty. Yoshida Hon-eachi. Sakvo-ku. Kyoto. Japn

112/191). IEEE Trensactono On Fle ea Science, Vol. PS-. No4. ap 195-99
The description of the arc In a modern high-voltage SF/sub 6/ (1 /1980).

circuit breaker by only one single-crc euation is not sufficiently Spectroscopic soervetions were corried out on transient
cect for epplicetiono. ececciely when using constent ere freoburnfl erco drawn by separating Iooer/tungsten electrodes in
arecetoe. In typical nozzle cenfivuratiene. arcs are eneral SF/sub / gas. The peak value of the ,c current wee varied up to AN
being avi inhcaVgeneous. For these arcs. a theory Is presented kA, A new optical method :es developed to ecure teepereture and
teking into account the gas-flo preperties detereinang the eciel pressure profiles of the are taking the magnotic pinch force into
etracture. This is applied for investigeting an arc consisting account The ere voltage calculated froc the obteined temperature end
esentially of two different Irts. It Is hewn. heu to detercmne for pressure profiles greed well oith electrical easure e.ts The
these perto the arc Prameters depending on the conductenco which results cde it clear chat the coePosition of the arc chenges
ePe reeuired for on appropriate eathecatical description. Aen sionificantly at the critical instantaneous current of IN kA. Above
exea me coe pter suIulation ef the perfoance of the investigated 1R kA the arc is cosponod of the electrode vapor, while it contains
circuit breaker is presented, and compared with corresponding SF/sub 6/ gas below 1O kA. 6 Nts.
ful-scale Interruption toots. Breaking capacity limit as well an the Primary Keywords: SF/sub 6/ Breakdon; 60 A Arc Current;
coepleto interaction phenomena betwen circuit breaker erd test SpectroscoPic Diagnootic; Arc Teperature Profile;
circuit are in egreemant, Proving the presented theory of an axiely Arc Pressure Profile. Cdculatod Arc Voltage;inhoognheous arc, II Refo, Ccpvatitv, With Measured Voltage

Fricary 6yweords: Circuit Ireeker; Arc Quenching; Nucaricl COPYRIGHT: 1980 IEEE, REPRINTED WITH PERMISSION
Calculation; Eaperimevt; Theory; Dependence On Flow
Properties

COPYRIGHT- 19NN IEEE, REPRINTED WITH PERMISSION 9571
(SW ITCHES. CLOSING)
(Gas Gaps. Electrical)

8942 SWITCHING CHARACTERISTICS OF A THREE-ELECTRODE SPtRK GAP
(CREARDOWN STUDIES; SWITCHE". OPENINr) G.A. Vorob'eo and G.5. Earshunon
(Gas. Recovery; Mechanical) Tomsk Polytechnic Institute. Toosk. USSR

RUENCHING PROPERTIES OP AN AgC IN A DOUBLE FLOW WITH A VORTEX Soviet Physics-Technical Physics. vol. 12. No. t, pp (251-1254
Ch. Sturceeoger. R.T. Eclnherdt and NJ. Schotzeu (61/1968).
Spreohar And Schuh Ltd. Aerca. Swtzerland Tress. Proc Zhurn elihnlcheskot Flzik. 37. 1707-1711 (September
IEEE Transactions On Plmano Science, Vol. PS-N. No. 4. pp 384-389 .17)
(12/190). The switching characteristics of a three-electrode spark gap with

The effect of a vortes in a gas flow on en air-blast arc is an auviliary 'heater' capacitance operating under atospheric

Investigated. The radiald nsity of a vortee In the comp,essiola floj conditions etc discussed. It is shown that the Switching time #
o evaluated with a aleple eodol. The :operients show tat the width affected by the eagnitude of the 'heater' aepacitav. the
of a Ia pressure chnnel on the avin of the nozzle is cosparevle to overvolte across the second spark gaP, the mutual irradiation of
the theoretical values. The Ieesred electric field strength prtfi,., the spark op", in the process of ditchare and the circuit
Is otronoly influenced by the prossence of such a vrta-. I, inductence The shortest rulse rise tie .s l.SE-9 eC. S Refs.
addition, the thermal interrupting capability is u--ticallv lowered Primary Keywords! Three-electrode Spark Gap; Start Capacitor; 15 k6
by nertes stperleogoed on the eal gas flow. 7 Rein. Operating Voltage; 20 A Current; Nanosecond Rise

Frie ry Kteiords: Arc Quenching; Double Plow Nozzle. E-ficld Tine
Measurenrt; Vorte; Interruption Capvbility COPYRIGHT: 196t AMEtRICAN IsIITUTE OF PHYSICS. REPRINTED WITH
Reduction PFRhISSION

COPYRIGHT; 1980 IEEE. REPRINTED WITH PERMISSITON

N9l, 8972(9REAOOW STUDIES; DAGOSTICS AND INSTRUMENTATION)

(BREAKDOON STUTIKS; SWITCHES. OPENING; BREAKDOWN STUDIES) (an. ELectricel: Miscellaneous)
(GCAs Electrical; Mchanical; Gas. Recovery) TEAIFENATUE DIAGNOSTICS IN TURRULENT ARCS
SCALING LAWS FOE GAS-bLAST CIRCUIT-IRtAKt ARCS DURING THE HIGH CURRENT Y.K. Chien end C M, Ronensen

PHASE StFto University of New York at Bufflo Buffele. NY 14226
M.T.C. Pang (II. S. Raemkrishnas (2) end NE. Mooserlo (l) IEEE Transactions On Plae Science. Vol. PS-N. No. 4, pp d1-4(7
(l) University of Sydney, NS , Austral (12/190).
(21 U7.... itf of Liverpool. LiverpooL, UK Tim* averaged radial distribution of temperature ad its
IEEE Transactions On Plase Science, Vol. PS-A. No. 4. pp 357-362 fluctuationo have been obtined for turbulent (and lasinar) DC-argon

(1/I19RNI. arcs opereted at AS A in a 1-cc dies channel. With laeiner aros

A steadv state nozzle are model based on the boundary laevr fluctuotions proceeded inwerd fro the outer edge; I the present
integral Nethed is established and scaling lows are derived. For case temperature fluctuations w re about o percent end 4 percent at

afFine.y re.ated nozzles, the aglutian is uniquey deteroined by e the center-ljn and outer edge. reepectively. Relatively large
nlegg~ coefficient N. which is related to the stagnation conditions, fluctuations in temperature, about 5 percent were found across the
the arc current, and the dimensions of the nozzl. Tests hove been entire colun whore the arc was turbulent. Counterline temperatures
performd on nozzle arcs in air using two geveetricelly siitlar were nerly identical for bth lasinar end turbulent arcs-about 18616
nozzles at three stagnatvn pressures. A good agreement between Deg.K. The analytical developeent Is an eetonsion of the model of
theory end egnerinant is obteined which indicates that Schreiber and Nonter. 24 Refs.

circuit-breaker arcs can be scaled. To avoid nozzle clogr. the Prieory keywords: Turbulent Arc; Temperature Diagnosic DC Arc; Argon
noolsel current density at the throat (I/A/sub t/) should nut evceed G as; 65 A Current; I Percent Ceperature v Ariation
the highest petssile rocinal current density et the throat. For COPYRIGHT: I9NR IEEE. REPRINTED WITH PERMISSION

all affinely related nozzles, this upper lisit of currant density 
at

the throat is proportional to (p/sub R/ divided by a/sub t/) to the
1/2 pOwer, wre p/sub 0' Is ths stagnation pressure and a/sub t/ the g976
distance of the throat fIns the nozzle entrance. The overa]l arc TSREAEOWNH STUDIES)
voltage echibitv the pro-cur-eat-aaro static behavior as indicated by (Gos, Electrical)
Prownes cvmposite arc model. 12 Rafs. TfE EFFECTS OF COLD GAS INJECTrOH ON A CONFINED ARC COLUMN

Prisary Eeywords: NozzLe Arc; Steady State Arc; c o. 0,N. Chen E.C. Hsu, C.H Liu and E. Pfender
Slant Circuit rater; Nuzzle Coofficient; Affinsly University of Minnesota. Minneepolls, MN
Related NozIE; Theory IEEE Transactions On Plesme Science, Vol. PS- No. 4. pp 425l

COPYRIGHT: 1981 IEE. REPRINTED WITH PERTITSIN (11/It80).

This pcer considers the interaction of a thereel argon erc plaa
confined in e relotively long water-cooled cylindrical tube with a

'STCIS. OPENING; BREAKVDOW STUDIES; BREAKOWN STUIES) cold croon flow niected radially into tho tube through acircumoerotiel slit. An analytical model is established to predict
(Mechanical; G as Electrical: tan, Recovery) the thermal, the fluiddynamic. as well Os the electrical behavior. cf

SlIPLFIED ESTIMATION OF CRITICUAL QUARTITIES FOR SIORT-LINE FAULT such an cry assuming lasinar flow and Local Thermodyvasic Equilibrium
INTERUPTION (LTE) of the arc planna. .srical solutions for the field variables

T.E. Browne Jr. are obtained by volcing simultaneously the ass, oomentue. energy
Wentinghousa Research and Development Canter. Pittskurgh PA and chargo Conservation equations by an Itoratine finite dif'erence
IEEE Transactions On Plasma Science. Vol. PS-5. No. 4. pp t00-6I5 nethod. The results stow that the arc column becomes cvnstrictd at

112/1981. the location Of gas inection Aun to thermal end f lu dynamic effects
Peon aneIyses of equations derivod in a previous Paper for associetod with the injected colA fio. Thoetc respones to the

critical 8n7 rrupting ondtion for on arc shuntod by both constriction by en increase of the tenperature in the core region
resistance and capacitance in parallel, or for short-line fault which resists the ptrtion ofhthe cold flow into the arc. This
interrPtion with capacltance shuntyf,. further an.alytcal penetration remains relatively small even at high in9ection ratios
expressions uqful for peiIction of liiti g conditions are derived, because the e c temperature and. thoreforo. the resistance yr flow
teamples, based en observed relotions of Cassie-M.yr arc model penetratinn increases with increasing injection ratio. Tro ofrnced
oramotero to current rate vf change for a particular SF/soc 6/ blast Joule hoating in the injection region leads to a minor therma
circuit breaker. shnw realistic plots of lintivO short-line fault enpansion Of the base flow which can be observed upstroan of the
currents vcrsus line length with capacitance shunting. Also shown are injection slit. Tins effect becoses laos pronounced as the injection

required capacitance vtuvt values as functions of bosfault currr,., sass flow rats increans 12 Refs,
fault fraction, line length, and nuIber of series breaks. Inclue in Primary Keywirds: Confined Arc; Argon Arc: Cold Argon Injection;
the equations ere circuit voltage and frequency and line surge Theory; Analytical Modol; Nuocrical Calculation
ioefasce. Pinally. It is shown that sicilar relatlono con be derived CIPYRIGHTi 1988 IEEE, REPRINTED WITO PERMISSION
by using an approach sugosoted by A.M. Cassie in ltl3. A Ref.

Primary Keywords: Gas Blast CIrcuit Breaker; Circuit Paraemetr
Interaction; Cassie-mayor Arc Model

COPYRGITI I80 IEEE, REPRINTED WITH PERMTISSION
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(S1WITCHES. OPENING) 1'ADW TDE.SICE.COIGlloplesica Fuses) (Vac.um, Elcra; Vauu CostIcrcl
THE VOLTAGE ACROSS A POSE DURING THE CURRENT INTERRUPTION PROCESS L.A HlTIME DELAY IN TRIGGERED VACUUM SAP

L . Weret W i~l
HOLEC N-H.. Utrecht. Netheirlands ooo Eeti Co.,Shnoay NY 1230)

SOE resetios On P'as. Science. Vol. PS-A No. N. PP 460-468 Smt TUcanosD Elecro Devices, mI. ED-IS. No. 6, pp 529-530

Results of epeise.nts with fusing wire a re discussed and A oropcsed theory of metal vapor Aon -m nacoubae :on hexplained theoretacallr. Multiple arcing vs observed; it is explained onintvffEd eAisso ofaleton. o bee usd to clclae
in a thetrodvnaeic eudel. Also, the possble, absence of mulie ti,. 0g delay f ffrysTigadOon Gap, with ocelentlt
arIn at hIh currents as aeplined. There. *vaporaion i oftrno"ot wih aue -mot. Refs.Sresistance. This evaporation expleins the experimentally obseroed z lay Moosuaot ; Ti,;r-.,
behanieor p the fuse rIsac As a function of fuse diacater. CD'YEICHT 196t IEEE, REPRIN1TED'WITH PERMISSIONwhera the concep of multiple arcing fails to do so Revolts fro,
e=er1et cs-ri energy balance equations, both frr fusesinai
end for fuses embedde:td i n fine-gorad sAnd. The energy bulnc
ecuation for th late .,case Is Shown to be equivalen ho Moyrn 9t
emuetion. 20 Refs. 89

Pruecry Keyw-ords, Fuse;VMultiple Arcing; Fuse Re sistance; iThcuuy; ElecAKO TrDIcal)
Eneg BaIlance Equation; Marr's Equation AV, CIHU SPO MIE N T NRYBLNC O EVAORAC
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3918 Dora UA Phyic 3 Ho ed hYs. Vo. I. Ho . 12, or t1667-16ON BRAKOWNI STUDIES; NREAKDIWN STUDIES;,SWITCHES, IPEHINGI I8I197fIRI
(Gas. Electrical) G;a Recoery Mhanicull A no-ttonr.ahoeso ode) is-proposdtwhich is based on

on interprutatmif on ofecriatlav reenl oband. thuTHORTCA NDEXEIMNALI~ETIAIONi OF THE TCASTIC BENAVIOR signifcanceio ion sans generation byJolhetnadteFV AN SF/SUN 6/ RIAST-SWITCHING ARC sortv o nryflw soiae ihelcrnad rcret* ~K. Moller. N. Sce idt and B. Sporck-an in the cahI ort eth p i t~ d if threo ewth Atho kou cawtod
High Voltage tAb Aecin PROh .11: ,t.. t

* ~~IEEE Trants~acton Ge Plas..'Science. Vol. PS-6. ho. vi, pp 5236vyt nod.1 Th. ivy energy balance at the ma- uovuo trant-ion
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IEECTROMAGNETIC FIELD GENERATION; PULSE GENERATORS; POWER CONDITIONING)' (BREAKDOWN STUDIES)
(Magnetic; Capacitor Sank.; Pulse Perein L Lines) (Exploding Wires)
PRODUCTION OF PULSED MAGNETIC FIELDS WITH A FLAT PULSE TOP OF 440 KOE IPTIMIZOTION OF ENERGY CONVERSION IN ELECTICAL EXPLOSION OF A

AND IMSEC DURATION CONDUCTOR IN A LIQUID
.I erschok. P. Naberey. P. Hildebrand. E. Xneller end D. Schreiber V.K. Rakhuba end N.N. Stolovich
Imetitut fur Werkstoffe der Elaktrotechnik. Ruhr-UmivereitAt Sochu. FRG Institute Of Heat And Mase Transfer, Academy of Sciences of the
The Con. Of Scientific Instrumnts. to. N pp 243-249 Deloruesiam SSR, Minsk, USSR

(02/1974). Sivet Physics-Technicel Physics, Vol. Ii. No. N, pp 775-778 (12/19733.
A capacitance discharge unit for the production of pulsed eagetic Trans. Fro..: Zhurna Tekhnichesioi F1,k, 43. 122-1237 (June 1Q71)

fields up to 440 kO* is described. The pulse forced by a passine Optimum relations between the dimensions of the exploding
network has A field plateau of aPproximately 1 mSac duration for a conductor and the parameters of the discharge circuit are found from
half-period of epprosimetely 3.5 opec and a field ripple of delta f/H the condition maximizing the efficiency for the conversion of

< ';. The unit occupies approximately II sq , the total weight is etrical anorgy stored in a capacitor into the mechanical energy of
AO kg. It can be produced at low cost. 22 Refs. the deformation of cylindrical thin-wIlled transducers. Comparison

Primary Aeywords: Mgnetic Pield Generation, Air Core Coil; Mechanical shows a good agreement between thecry and experiment. IS Refs.
Avalysvs; Pulse Forming Network; 1. kV Output Primary Kyword: Exlodng Wire; Liquid Environment; Wire Divensions;
Voltage; I es Pulse Width; Rectanoular Pulse; Discharge Circuit Parameters; Optimization;
Thyr-sor Puosriment; Theory; Good Agreomont

COPYRIGHT: 1974 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH COPYRIGHT: 1974 APRtIC4 IHSTITUTT OF PHYSICS. ERINTED WITH
PERMISST04 PERMISSIO

9991 8993
(BREAKDOWN STUDIES) (SREAIDOWN STUDIES)
(Gas. Electrical) (Go. Diagnostics)INTEGRAL METHODS OF ANALYSING ELECTRIC ARCS. I. FORMULATION PHOTOELECTRIC SPECTRISCOFT IF TRANSIENT DIICHaRGES
MD. Cowlay Toui-Fug. CM. Cundoll and J.D. Craggs
U,vartity of Cambridge. Cambridge, C821P2 University of Liverpool, Liverpoo.l.
Jrvnal Of Physics 0; Applied Physics. VoL. 7. No IN. pp 2218-2231 0ectroohimica Acta, ho) 5. pp 452-459 t1/1953).

(L1/197t). Details e % ivan of various optical techniques used with
The equations of continuity, momentum and energy are derived for ptotxmulhiPoier tutbs in the measrement of the relative intensities

aninymetnic elatric arcs in terms of overall radial integrals. The of spoctral lines in the amission Spoctra cf transient discharges,
external flow is assumed to be adiabatic. rauersibla end notably sparks lasting a few oicrxsenc3. 20 Rfs.
ova-disensional, although compressibility and the possibility of time Pria-y Keocrds: Gas liocharge; lpectrrncxoy; Optical Techniques;
variation are included. The overall integrals define antitias with Tre '- nt Discharge: CaLibration Techniqums
the dimensions of area when their intgrands are no-malized. Arc COPYRIGHT 1953 PERGAMON PRESS. REPnIHT ED ITu PERMISSION
problems can then be solved in principle if relations between the
area quantities can be guessed or found empirically, and a formal
structure for such eipiricism is suggested. It is shown that the 89
enthailpy-flow model of Frost and Lieberen"" s equivalent to an (PARTICLE BEAMS, ELECTRON)
integral method at a low level of approvimation. The analyses of (Generation)

Tooha are ralated to the Present general information. 12 Rats. KAL'4AR-L PULSED ELECTRON ACCELEPATOR WITH RELATIVISTIC ELECTRON SEAM
Primary Keywords; Gas Brakdown; Axil Gas Flo.; Theory; PGAER OF f TT 5.12 W/S.C.

Magnatoxydrodynam c Analysis; Theory; Empirical Area B.A. Demidc, M.V. ltin, V.A. Petrcn and S.D. Fanchenko
Relations Soviet Atoiic Energy, Vol. 4A. No. 2. PP 111611A 02/1979).

COPYRIGHT: 1974 THE INSTITUTE OF PHYSICS. REPRINTED WITH PERMISSION Trans. Erco: Atnmnoye Enargiye 46, 100-104 (February 1979)
The ptssibility of achieving controled thermonuclear fusion by

using relativistic eLectron beamo (RED), first pointed out by
Zavoiskii. is arousing Over-incresng interest. As shown by RudakoV.

8992 RE with Ia current of the order of 187 A and a pouar density of the
(SREAKDOWN STUDIES) order of I13 W/nq.cn. are required to accomplish this. The present
(Gas, Rlectrioal) paper describes the Ealimar 1 accelerator p-oducing RED with a power

IHVESIIGATI0HS OF GLOW DISCHARGE FORMATION WITH VOLUME PRE)ONIZATION density of SElL - 5E12 W/sq.W. We give the resuLts of instigations
LE. Kline and L.J. Oanes on RED focusing in a high-voltage diode as a function of the
Westinghouse Resarch and Development Center. Pittsburgh PA electrode geometry and the magnitude of the voltage prapulse. 14
Journal Of Applied Physics, Vol. 44. Ho.4. 1567-1374 (04/1975). Rats.The discharge formation process as been studied experimentally Primary KAyunrds: Kalmar I Accoleretor Field Emission Diode; I Mef

for CO/suk 2/ planar TEA laser dinchorges, Theoretical models are ELectrons; I0 MA Currant; 1.5 Ghm Diode Impedance;
presented which predict the preioiaAtion electron And ion densities. Trigatron
the spetiotemporaL development of the discharge plaesma, discharge COPYRIGHT: 1979 PLENUM PRESS, REPRINTED WITH PERFISSION
voltage. and current wevfor. A, nd the quasisteady operating
characteristics of the discharge The preipsiration is provided in
the experiments by I ulse of ultraviolet radiation. The discharge 0997
formation model accounts for rathode photOt-isson and anode !DREAKGI STUDIS)
collection of electrons, discharge-circuit interactions. and gaso is. Corona)
ionization processas. The nodal oradicto that photemission and anode PULSES IN HEGATIVE POINT-TO-PLANE CORONA
cyllection can be naglected when strong preionnzatixn and moderate L . Lo.A, A.F. Air and .G. Hudson
oner-oltages Are used. Whsi hotoemission and anode collection are University of California. Drkeoy CA
neglected, the discharge formative time is independent of the" Physical Revi-, to) hO . p 714 -722 (l/1941).
dincha'ge volume. Calculated and perieental voltage and current Th failure of W.. Renstt working with nary fine negative points
waveforms e in vary good agreement. The results of the calculations and oT 0 U Hudson working with larger carefully polished negative Ft
show that the discharge formative tiea is deter:ined primarily by the points in .lean dry dust-frye air to obsorve the regular reaxation
characteristics of the estoraL circuit in the experiments. Forut.io oscillatorliks Pulsan raported by Irichal fur negatine points in
calculations for a large-nolume discharge sho that a uniform gio room air lid to a further study of the Trichel pulses. It was found
discharge will develop even when the rreioniaation is nonuniform by tip end Rennet idndeedently that.the ont potentials and the
along the electric field, and confirm that the formative tie is current voltogs characteristics of the corona showing Trichel pulsesapproximately independent of the discharge nolume. 38 Rags. aro irdinondent of thn metaL and thus rf the work function of the

Primary Keywords: GlOw Discharge; ULt-aviolet Preiniation; Volum point. II Is furt er indeandently shown by Sennett and by Hudoon
Preioniation; Theo-y; Plasm. Development; Discharge that the regular Trichel pulses origir.eting as they do in the gas
Voltage; Discharge Current; Comparison with rcuira tho p,-s.ce cv a source of triggering electrons. These can
Experiment ho furn'ud fim f~nn points or by roughness on larger points

Secondary Keyword: Gas Lesr Pvmpinc througn fAtll. ciyiuan, by very fine dust specks. Thus room ir.,
CGFYVIGHT: 1975 AMFRICAN INSTLUTC PHYSICS. REERIHYAG WBH yielding cooltiva ior.s and providing ample numbers of fine dust

FRRMISSIOP specks for trioceri'g, yields the regular Trichel pulses while cleon.
dry dusT-frox air. giving but rre dust specks, yields random burstsnf pulnus of irregular form. The theory of the phenomenon is

893 ecovs,'dred in the light of the findings and it is shown that the
IDIUSHOSTICS 000 INSTRUMENTATION) thcorV proposed by TricheL is applicable except as modifed by the
(Currant) influence of the negative ion space charge and the necessity of

OH THE RIGH-FpEQUENCY RESPONSE OF A ROGOSKI COIL trigcring electrons. 13 Res.
J. Coor Primary Keywords: Corona; Point-plane Gap; ir GaCorona Pulses;
Ivoor.al Colloge Of Science And Technology, London, UK Trichl Pulse; Effect Of Particlos; Field Emission
Plasma Phrsics IJournal Of Nuclear Energy Part C), Vol. S. No. S, pp COPYRIGHT: 1941 AERICAN PHYSICAL SOCIETY, RAPRINTED WITH PERMISSIOH

2t5-2U9 )011190T).
Iv (his paper a Rogouski coil with a capacitive shield is treated

As a i'str outed circuit. so that the toroidelly muad coil acts as a
delvy line t is shown that, in general, the high-frequency resnonse 8993
Is lintad ty the trnsit time around this delay line, and for tiaes (DREAKDOWN STUDIES)

greate, then this trans,t time the individ.al circuit elements act os (Liquid, Electrical)
lu!ped impeduncas. Howeer., if the flow Of the cu-rant to be measured SOME FEATURES IN THE ELECTRIC BREAKDOWN OF ELECTROLYTIS
is sch that it is symmetrical with respect to the toroidal coil (no H.P. MeI'nilkv. G.A. Ostroumov end A.A. 5htainberg
that the voltage induced par unit length along the coil, when the A.A. Zidonon Lanningrad State University, Lenningrd., USSR
current change., is constant), the transient response becomes les Soviet Physics-Doklady, col. 7. No. 12, pp 1102-1104 CIA/1IVA).
then the transit time for a terminatios whose impedance is Small Trns. From: Dotlady Akadamii Nauk SSSR 147, 822-815 (December 1962)cosoirad with that of the toroidal o1i. The best results may be The characteristics of a capacitor discharge in en aqueous
untaed with an inductive tarmintion whoop impedance has the same electrolyte are studied. A capacitor is connected across a test cell

.hasa agla 8s the imnedunca of the toroifal coI, and for this by useoOf a tricetron gop to produce a step voltage of IS kV across atomInat on the output s oroportiona. to the ratof change of gap of 0.35-20 mm. Seteral alectrolytex are tested over a ide range
current. 6 Refs. of concentrations. Three distinct regions of concentration ere found

Primary Keywords: Rogouski Coil; Capacitive Slad; Modeling; De:uy IT breakdvn possible; 2) no breakdown with aperiodic discharge of
Line. c

0 
Tronsit Time Limitation capacitor; and 3) no breakdown with oscillatory discharge. ID Refe.

COPYRIGHT: 1963 PERGAMTV PRESS. R!P9NITTD Wit" PERMISS!ON Primary Key.words Liquid Breakdown; Electrolyte; Three Regions of
Concentration; Several Electrolytes; Wide Range Of
Concentration; Variable Gap Spacing

COPYRIGHT 1963 AMERICAN INSTITT1E OF PHYSICS. REPRINTED WITH
PERMISSION



iREAKDOWN ISTUDIESTUDIES; SWITCHES OPENING; DIAGNOSTICS AND INSTRUMENTATION;
(Liquid Electrical) SIA-NOSTICS AND INSTRUMENTATION)

THE DEVELOPMENT OF AN ELECTRIC DISCHARGE IN AQUEOUS ELECTROLYTES (E.ploding Wires. Exolosive Fuses; Current; Voltage)
H.P. Mevniko, G.A. Ostrmueo end N.Yu. Stoyak TIME RESOLVED ELECTRICAL MEASUREMENTS IN HIGH CURRENT DISCHARGES
A.A. Zhdenov Lenvingred State University. Lenningred, USSR E.C. Casdc. 5.W. Zimmerman and K.K. Neumann
Soviet Physics-Ooklady . Vol. 8, No. 2. pp 176-178 (08/1963). titionol Bumau of Standards. Wanhinton. DC 20234
Trns., Prom; Doklady Akaderoi Neuk SSSR 148. 1057-lUSH (Februery 1913) The Review Of Scentific iostruvents. Ro| 37. No. 2. pp 210-214

Several eiperical formulae are given for the beakdown of aqueous (0211;b).
electrolytes in this paper. NIe dissolved in water is classified A rethod for meesurwent of the resistive Component of the
into three distinct concentration (conductivity) level ranges and the instantaneous voltage acros a sample installed In a high voltage.

breakdown properties are found to be consistent within each high current circuit is described. Simultaneous measurement of the
classification. Pulsed voltages of up to I6 kV ere used to produce current permitted te resolved determination of electrical energy
breakdown. 2 Ref.. dissipation Rower, and r:estance of the sample. The system was

Primary Keywords: Electrolvte Breakdown; Salt Electrolyte; Clew calibruted calorimetricaal and measurements ware made with
Discharge; Brush Dischrge; Statistical Sample; exploding wire sonples. 14 Refs.
Emperical Pormula Primary Keywords: Exploding Wire; Current Measurement; Voltage

COPYRIGHT: 19hA AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH Meosurement; Resistance Measurement. Temporal
PERMISSION Ravoutivo

COPYRIGHT" 1966 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
PEPMISSION
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(OREAEDOWN STUDIES) (BREAKDOWN STUDIES)
(Surface Plashoner) (aum Icrcl

S TRACKING IN POLYMERIC INSULATION TRANUIERT CHARACTERISTICS OF RADIATION EMISSION FROM THE PLASMA OF AN.J. illings. A. Smith and 0. Wilkins PULSED DISCHARGE IN VACUUM
University of Manchester. nchester, UK V.A. Oereoshhikor
IEEE Trensactions 0n Electrical Insulation, Vol. EI-2. No. 3. PP Al-Union Institute. Mosvu. USSR
131-17 tID/OH67). Nigh Teomerature. Vol. s, o. 3, pp 381-ISA (It/IMATI.

Chemical mechanisms of tracking and erosion are reviewed by Trans. From Teolofimiks Vylokikh Tenperatur 5, 423-432 (May-June 09671
considering echaniAs of conduction and molecular structure of The present paper gives results of an investigatinn into the
polymers. It is shown that track formation need not necessarily be by transie.t charactoristics of radetion emission from the plasma of a
ormohite formation and that degradation mechanisms cannot always be high-currmnt pulsed discharge between electrodes of couvial geometry

predicted by inspection of molecular steriochenintry. 25 Rmfs. at pressures of iE-S - If-A - Ho in avacuun chamber. scilograph
Primary Keywords: Insulator Tracking; Insulator Erosion; Conduction recording of various spectral lines was carried out sioultanevusly

Mechnism; Graphite Formation; Molecular with hiuh-scocd Phetogeohy of the discharge b meons of an SM-2M
Stariochemmstry photorecorde- Tue transient teipeture distributions n the regionsCOPYRIGHT: 1167 IEEE, REPRINTED W1TH PERMISSION near the arode and catnode hove been determined. 7 Redf.

Primary Keywords; Vacuum Breakdcn; Radiation Emission; Coaxial
Electrodes; Spectroscopy

9MR, COPYRIGHT: 1967 PLEHUM PRESS, REPRINTED WITH PERMISSION
(SWITCHES. CLOSING)

(Vacuum Gaps, Electrical)
RECOVERY CHARACTERISTICS OF A TRIGGERED-VACUUM GAP AT HIGH CURRENTS 9129

J.D. Cobin* and L.E. Prescott (ELECTROMAGNETIC COMPATIBILITY)
General Electric Co. Schenectady, NY 12301 (Lichtningl
Journal Of Applied PhysicS. tel. 2 No. 12. m 48S-486 (11/1971) A PORTABLE SYSTEM FOR FULL-SCALE AIRCRAFT LIGHTNING-INDUCED COUPLING

A systen has been devied for use with a high-current generator TESTS
whereby the recovery-strength characteristics of a triggered-vacuum W.G. Rutters
gap tTWG) may be determined. Data arm presented for an experlmentcl MD.onnell Aircraft Co. St. Louis, MDO 6I16
hydrogen-trigg:ered TVG for currents of 2110, SUDO and 1000 A. the IEEE 1981 tational Aerospace And Electronics Conference, pp 709
latter value being near the upper limit of the tuba studied. The (0 N).
causes of data scattering are discussed. 11 Refs. A complete test system has been developed by the McOonnell

Primary Keywords: Metal Vapor; Residua Oases; Thersienic Emission; Aircraft Cvmpony. f.r remote sits lightning testing. The system
Varying Recovery Strength includes the modular high-voltage Marx generator, a fiber

COPYRIGHTi 1972 THE AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH opticuLly-coled sensor and diagnostic system, and a
PERMISSION omputer-cunrolled data acquisition systempt. It is specifically

designed to be easily packaged for shipment and readily assembled at
the test site. The complete system has been used recently to perform
lightning tests on the space shuttle orbiter for NASA JSC and on the

9012 USAP YF-I6 aircraft for the Air Force and Navy.
(SWITCHES. OPENING) Primeary Keywords: Lightning Effects; Laboratory Simulation; Harx
(Mechanical. Materials) Generator; 1.0 MV OutPut Voltage; Diagnostic System

DEfELOPMENT OF CONTACT MATERIALS PO VACUUM INTERRUPTERS SecmOodery %yoruldv Abstroct DnJy
P. Darken III. J.i. Lafferty 12). T.H. Lee CIl and J.L. Lento (1) COPYRIGHT: 1901 IEEE. REPRINTED WITH PERMISSION
TI) General Electric Co. Philadelphia. PA 1153
(2) General Electric Co. Schenectad, NY 12301
IEEE Transactions On P.er Apparatus And Systems. Vol. PAS-90. No. 1,

3 1t0-059 (02/INTO). 0119
Connentional contact materials cannot simultaneously meat three of (ENEMGY STORAGE. MECNtAICAL)

the most critical functional reqireents of the high Cpacity vacuum (Rotating Michinen. ToetericS)
interrupter. This paper describes the development of a neow clss of h~3H CURRENT AND HIGH CURRENT DENSITY PULSE TESTS OF BRUSPES AND
macwum inte-rupter contact alleys which offer enuestional properties COLLECTORS FO HIMOPOLA ENERGY STURE5
combining high interrupting capability, high dietectrir strength. evA R A Marshal
a..ci-umldlne. The mechanim by which anti-wellivo is erhiaved is Un veepty up Tames at Austin. Austi., TX 70712
described and substantiated by test results. AI REe IEEE Trnsahtions On "ompcnet, Hybrids. And Manufacturing Technology,

Primary Keywords: Vouum Intev ) tact Alloys; Nigh Vol "t., Nc. 1. pp 127-131 (03/1981).

Interrupting Capability. High Dielectric Strength; rhe incectico ists to use high olloctor current densitime in
Anti-welding pulsed duty hoonoler geI .ators,. the current densties of interest

COPYRIGHT: IN71 IEEE. REPRINTED WITH PFRPMS'dOO i _, g in the rl. of 15 .5 Me/sqn. Texts have been coducted i
..i'c. cu-rovt lPOIS cf -i to 1.25 MA with an equivalent uIewidth
of 0.3 n heoe beon passed between pancake brush assemblies and flat

90)1 plate or lctors ith colector current densities of up to 78
(SWITCHES, CLOSING) MA/one miii njrent ersities in the brush fingers of 570 MA/sq.e.
(Vecuwn Gaps, Electrical) The cirelii c-rr- ofo brush have been a compartively low 800 A.

INDUCTANCE AND IRTEFNAL RESISTANCE OF VACUU DItK SWITCHES 
T
-ese zen have been successful and are providing the data necessary

G N. Aretov, 0.1. vos Jeu .1 Pergomen i d S S Tntreinoo V the deag- of the all-iron-rotating homopolar pulse generators.
SOviet PhysiCn-Tennilca P,, -.c Vol. 13, No. . 818-op 0 11 12,1968) a tots
Trans. Fon. Zrjrrol Te1bciiheskoi Fk 30. 107v-: " -s 196 ) ii.inr , -omurdo Hosopolar Generotor; Pancake Brush Assembly;

Prenoc.vvo mnnication :vn dealt wit). the control and electrical Flay-plate Collector; S MA'sq.m. Brush Current
streogth of these wtches. Here estiates are made of the inductance Densty. Performnce Test
and ipternol rosistance. which wtth the re.srult made previously alo. COPYRIGHT; 1981 IEEE. REPRINTEO WITH PERMISSION
re..oendtios on the desiq end use. 5 Rats.

Primary KEywurds Vacuum Disk ,witc,. Perigroace Test; Diogoostics;
Inductance Maesurement, Resistance Measuremert; 5141
Design Co sifratiors FARTICLE OEN, 05)

COPYRIGHT: IIs AMERICAN INSTI1UTE G, PHYSICS. REPRINTED WITH SGneration)
"tM ISS!Om NEW TYPE OF PULSED ION SOURCE WITH CRYOGENIC ANODE

t. lescyc, K. Horiohe. T. Takahashi. A. Urci and N. Nijikawa

vokyo Institute Of Technoloy. Nagatsuta 4S. Mdori-ku. Yokohama,
9121 dopes POT

(RREARDOA STUDIES) HPPlIed Physits Letters. Vol. 19. RO. 11. pp 887-080 (12/19801.
(Vacuwe. Electrical) A magneticallv insulated diode with a cryogenically refrigerated
SPECTRCOPIC STUDY OP TN! PLASMA OP A LO-vtTAG PULSE DISCRAROE IN anode is oroposed and a prototype of such a diode is contrueted.

VACUUM Water Ice in produced on an anode which is cooled with liquid
V.A. DeranshohikOn and M.4 Dernabisa nitrogen. A small machine. cnsisting of a Mars generator and a
Nescow, USSR Eluole I line, is used to eotract ion beams from the diode. Proton
Nigh Temperature. V.I. N m 1k-2E (02/INHA) barns o' about SO A and PG et are obtained with good
Trans. Prom TeslofiZika tysu H Temerotu t, D0-OH reproducibility. Diode electrical characteristics and the extracted

Jenuary-FPbeva" IHAH) beam performance are also eoam:ned, I Oafs.
Result. af a e#ectrocoru study ef plasma farmed in a cube Frivry Kewvo-ds: Ion Diode, Magnetic Insulatien; Mter Ice Emitter;

di scharg between solid electrodes of coasiaL .ovetry are presented. Liquid Nitrogen Cooled; SU A Proton Current; 70 key
the intlel pressure in the vacuu chamber beng L-S to It-H m Hg. bem Energy
Y e aecitatien temperatueas in Perious parts uf the at ere VOPtRIGHT 19O1 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH
daeo-mned by ensto,-'s motnd The fistribut,- 0 f dobly-cheoed PERMISSION
aumonum ions ov- t"e i ted states ems deeriief A sacimum
elam temmeratwee - s 

t
v r o a certain discharge energy The

,edil disributvon of . ite, ure fi f he aeid let wAs detarmoed;
the t ertare rose . ' miec t o h roe i Res

Pirv Roywords: 1
.
CU .eec , .ule Roeeio-. Anoite dJt

Coied, 1;oi.oes, iToP.o, tuie vs 'isceare Energy
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(INSULATION. MAGNETIC) (Ii'SULITIiN, NCT[p!AL; BREAKDOWN STUDIES)
C) iSyabd; Surface Pashocer)

S COARPRT A T SL OF INSJLETER SURFACES BY IONIZATION AND TRANSPORT IN GASESSTIRUCTURE OF THE FRONT OF A MAGNETIC-INSULStION WAVE N Coo. "e
A.H. Gordeen Man . t lttute of Techvology. Cembridge. MA
Soviet Physics Technicel Physics. ... 23, Ho. B. or 995-992 108/I978). lEFt rennict's Sn Electricol Inslation. Vol. El-17, Ho. 2. pp
Trans. Fro.: Zhurnal Tekni'oskoi PlaiN;, Vol. 48. pp Il6-LANI 172-178 )Tv/lSN2)

3 Ras nuao ufcsin Iases collect charge %hr, th. rat. .1 .h.r..
Primary Keywords; Coaxial Arrangement; Nonlinear TM Mode; Vacuum the rate olct c e the ator f- he

Coenial Weveguides; Hydrodynamic Approximatian surf.c redo,. The source of the coLected charge may be in closeCOPYRIGHT: 1979 THE AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH pro7intv to. and hence greatly influenced by. the surface.
Altorrutely, the source may be remote so that it relaoses charge
indooondnnt of tie surfaco accu.ulat on. For the letter arrangeient.

'158 charge tranyort through the gao graatly influences stare it Is
(REAclOWe STUDIES) uol:te. :ufacm otarging is desired in sons situetions. soch as
IORGaRsi3N SlcTUDIE) 'or prvoun ng cages or for process'g. Charging is undsirable and

Electrical i hazavdcJs i- other situations; for ocomole. were electrical failure
LEC~T:ONDISTRIBUTION UNCTION IN 4:1 N/SUB 2T-0/SUB 2' MITURE may be triggerod. A third possbillty makes uo of surface charga

H.L. Aleksandroo. F i., iskilo. R.Sh. Iseaeov. I V. tochetoc. A.P c'ilerfnn as a dacn.stc procedure 'or eatoials aid transport
NapartoI". 

Pond 
VIO 

:rgo
tiaprtoichand0.0 Feocostudi, Iris caper is concern~ed with the bovic oroduction and

High Tonceratue, Vol. I9. No. 1, p 17-21 (02/1N81). uc nleic-. o' surface chorges from the adjacent gas and presestn
Trans. Fron: Teolof ;ko oysnkikh Temparatur 19, 22-27 results vi the eronesses inyoliod. Troosoors naomters of drit

(Januarv-February V9!) i f-in or,.. ! scato-rhago effects are connlcered E-arPles of
The results calc.ilated for the electron distribution function in A chorgnoo Odranur, d d.tritc under cffore-t vonditions,) N/b -su2/-sb 2 oture era outlined. Tables and granhosf thedstr-bution function and the electron~u kinetic constants are to'en Proiay ceywonds. Insulator Surface Charging; Charge Transport In

25 e alo,*rses. Change Trajector-a.
Prinorv Kywords. Air Breakdown; Electron Distribution Function; COPiRlGT. 1982 IEEE. REPRINTFD WITh FERM.SSIUN

NItroo Vg-olyoan Mture; Modeling; Ionization
Processes No UV Rudiaion Theory

COPYRIGHT: 1981 PLENUM PRESS. REPRINTED WITH PERMISSION
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(B EAKDCW ST'JD!ES; INSUL4TION. MATERIAL; INSULA'ISN. MATERIAL)
(Corona, Gas; Solid)

9100 COROA AND INSULATION
(BREAKDOWN STUDIES) M. Gold1man (1) and R.S. Signd (2)
(Gas Electrical) Ch) Las do Phvsiqu des flcharges., Gf-scr-Yvtt. France

QUALITATIVE STREAMER THEORY 121 Norwnoian Instite cf technoogy. Trosdhsie-NTP. Norway
S.D. lo/anskii end 0.3. Pirsey IEEE Transactions 5Cn Electrical J.nulation. Vol. El-I?. No. 2. en
Sovist Physics JETP. Vol. 29. No. 2. mp Sk7-Ski (NIliti). 90- 0 (0/1982).
Trans. From: Zhurnel Eksperieentalnni I Teoreticheskoi Fizik, SN. The Aim of this paper is to reulaw our present knowledge of the

Nil-Nib (February 196t) physics of electrical co;nas an.c their interaction with surfaces.
A simplified calculation of streceer decelopemno is proposed, with SOna emphasis or phenona unich seem of imoortance for high

based on the model of an ideally conducting pae ae produced on the voltage insulation. We will concentrate on fundamental and general
bocnda-ies by electrons moving in and oat of a plasma. The main sub'cts,. in ardor to limit the scope of the payer and to eahe it
conclusions are that the streaper propagation velocity ias A n introduction to th nore secialized napers that follow.
epproximately proportional to its lotnth and the streamer thickness V4 Refs.
is proportional to the sinare root of the length; this I in good Primary Kyiirds; Coroe Oischergs; Insulator Tracks; kC Corona; DC
agreement with eoperiment. The plessa density and the field strength Corona; High-voltage Insulation; Theory
E* in the streaner are also estiated. It is shown that K" is much COPYRIhIT: 1982 IEEE. REPRINTED WITH PERMISSION
smealler than the applied field, thus confirming the essuption that
the plasma has deal conductivity. 5 Refs.

Primary Keywords: Streamer Development Calculation; Ideally Conducting 9251
Plesna; Estimated Field Strength; Electron Cascade; (BREAKEOWN STUDIES. DIAGNOSTICS AND INSTRUMENTATIO0; INSULATION,
Streaser Propagation Velocity; Plasma Density M.TERIAL)
Calculation; Field Strength Calculation; Theory Ifartial Discharges; Partial Discharges; Testing)

COPYRIGHT: 1969 AMERICN INSTITUTE CP HYSICS,. REPRINTED 0WITH FUSSAYENTAL LIMITATIONS IN THE MEASUREMEhT OF CORONA AND PARTIAL
PERMISSION DICHARGE

S.A. Ioogs and S.C. Stone
Ontaro ip" G Research . Tororto. Ontario, Canada

9218 IEEl Tarn..oions On Elactrical Inulation, Vol El-l. No, 2. pp
I REAKDOWN STUDIES) 

!3-1 0 (01!981?.

(an,. Electrical) The theoretical sensitivity of connetional partial discharge
THE GLOW-DISCHRGE-TO-ARC TRANSITION INSTABILITY detnctors is compared witi that obtained from ultra sideband (UlB)

A.J.T. Holmes (up to 1 GNz) detection systems. The comparisn indicates that Io
Imperial Coblege OP Science And Technology. London, UK relatively lossfree distributed systems, such as SF/sub 61 insulated
Journal IG Physics 0; Applied Physics. Vol. B. Pn. H. pp 690-N6l bus. thy U15 sUstos is up to two orders of magnitude more sensitive.

104/1975). B1 detectIon also evodied additional advantages such as
It has been observed that the cathode fall potential of n faciltt- c the locatio of discharta sites and the rejection of

abnorl glow discharge with a cold cathode has an upper limit. so eter.al ehrctcCcal rfoise. For dscharge detection in
that if a voltage pulse eceeds this limit the discharge is converted plastic insulatd codes, true WUB detoction is not practical because
into a vnur arc, within laos then IE-7 s. Tha discharge voltage and of freouonCy-dseandoot attenotiun effects, although certain gains in
corrent density at transition hve been measuej'd in the gas dansity sansitivito c",i e u.rheed w.t, a detector benowidth of up to 10
range 1022-IE2S i/cu-cm. in Hg vapour end I to. usino a liquid i; .H-. 2R fs.
anode and cathode. The transition voltage is found to dcrelse witI Primary Eavcwrd. Partial Discharge Detector; ULtra Sideband Detector;
rising ambient gas density and it depends only slightl. on the reture Coarisin, Dnchaoo Site ication; Dielectric Loss
of the gas, whereas the transition current devsity rices lineey COPYRG 1 1902 IEEE. REPRIPTED WITH PFr.NSIOt
with gas density end is more then one order f magnitude larger in Xe0

hoo in Hg. The proposed theory of the instability, which allows far
various secondary elmison mechanisms and an axial gas density
distribution in the cathode fall regon. cocyirns the ecistence c

0 
a 9Z'O

meoleum value of the cathou l otntial. A current denty'MENTIO; SWITCHES. CLOSING)
perturbetion changes the gAN density dit1ribution causing an irresa 1 Ttratrnvi;
in toa .eodr Icto .mso and r rr. I densit, 'U Od ~ r~lt hrt~sin total condary electron ein an btrrr ndsit.-ndlLOW Ithoy A U NCE CURRENT VIEWING RESISTORS FOR HYDROGEN THYRATRONSto a transition ts the arc. Good agrmer int u btaived between theory C.A. - . i ureaQ

and obseroetions. S Rafm. Td8
P imy Key.ords: Glc Diseharte; Arc Discharge; Go-to-arc T Hono E I ructs nAlPuvueroe N p I17-88o

Trennition, Cathode ::. , Xenon Gas; Mercury taco. rt d9dn
Eons - e t ThoyV-SCEIT T P CSntEWIH RMSO Seeciol low inductance current iesvlng resistors have been

COPYRIGT 1975 THE INSTITUTE OF PHYSICS, REPRINTE WITH PERMISSION degned and tieed for use with low inductance thVratron. The CVR'e
add less than I n .measureent canabil tV. "and..idth of these devices
ton bee:: calculated to he DC to 350 MHz and measured to be SC to 4B6
MV±. Power handling and each curren

t 
capatilities of these devicesI.x Ced th.t which can be .itcIet Y hydrogen thyratrons. Design91AK9OWN STUDIES; BREAmDOWNaSTUDIES; SWITCHES, CLOS meho)ds and a brief summnai of Construction technisues ill1 be

(Vacuum. Electrical; Ilectrodes; Vacuum GaPs. Mterialsl rincrssedr irrs
EYPEf iEiiAL STUDY IF IE DYNAMICS OF CATODE SPOTS DEVELOPMENT PidcrV K'rat CnRs; 3Dt u it Bandwidth;

V.I. RUkhos Hv " r tr ; Data Acquisition Systems;

All-Un1on Institute, Mosco. USSR PisintEorators
IEEE Tisactions On Plasre Science. Vol. PS-4, No. 2. pp 81-102 COPYRIGHT 1181 IEEE. PLtTDW'N PERMISSION
(D6/1976).t

his paper presents results of a study of cathode spot size eva
Oove.ent in a vacuum arc. The authors utilized an image connerter iRPEArDOW4 STUDiES)
camera to photographically record IN nepeate frames of vecuemm:r* (Lo-onu)
for senlrel residual gas pressures and liMen teverel conclusions ar " 'ECANSS FOR INCEPTION OF DC AND N0-iZ AC CORONA IN SF/SUB A/
drawn regarding the variation of cetncoe soot size and movement. An J d Uunt and i. Psahian
entonsive literature rvay is included Refs. Va-Priarytecord: Scun Beakown Cahov Sot;Syn Sie; pot , cnn R.:reu of Standa, As. Wanhingtn SC 28234

P a
V 
KyorIs: Eacuum Break thdtTranstin n Electrical Insulation. Vol EIT No.. pp .

Movement; literature Survey; Photographic o-2 I/3 .
0~a-ostii¢c Cathode Er.s.on 116"120 (01./19311).

COPYRIGHT: 1976 IEEEi REPa NTIE IT PdO ISS N n a ulse counting techni.u. Inceptions of pOSitive end
IREE SEFINTE AIH PEMISSON egotia. ucint clone cvrovo in SF/sub 6/ under DC end NO-Nt AC

conditions were noesured. Effects of gas eressre. U-radiation, and
pot electryne size on differences between AC end DC, and between
1..sit - and eativ: inceptions ware inoestidated Inceptions were
alto ca ,ilotod using the streamer criterior Agreement was obtained
with neysuad nogotiom inceptions for both AC and DC condttions, but
not t pysitive incertions. The growth in the actine-electron

.iat. - voluse wth ao.ed ucltage was calculated and used Soe~~an Ice obserced polarity effect. The magnitude of the polarity
,i'act is cnaodctahly reduced either by Irradiating the geP or by

inyroesing the dinemter of the point electrode. The difference
tiokznnAC an DC postiun incoctions is attributed to the
r hyicaect o" Puolonche-initiating electron production by the
insilijil inn soco cta from nelstis corona in t previousc.I c._ the os.

Pr-rury iucirds lrova Pulses, DC Corona; AC Corone; SF/sub 6/ Oos;
Coro-o Inuentian. Polarity Effect
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(BREAKDOWN STUDIES) (ELECTROMAGNETIC COMPATIBILITY)

PCLr G ) (Grounding And Shielding)
PARTICLE CHARGING IN CC CORONA FIELDS-A REVIEW RESPONSE OF A TWISTED PAIR EXCITED BY THE NONUNIFORM ELECTROMAGNETIC

I.I. Inoulet FIELDS OF NEARBY LOOPS

University of Western Ontario. London. Ontario. Canada J .. Bredeneon end H. Singh
IEEE Transacticns On Electrical Insulation, Vol. EI-17. No. 2. pp University of Oklahoma, Norman. OK 73019
16-171 104/1982. IEEE Transactions On Electromagnetic Coepatibility. Vol. EMC-Z. No. 1.

After a brief revtae of the currently accepted theory of particle P 52 -58 (02/1982).

charging in corona fields in air by both ionic bombardment and This paper derives equations for the noise induced in a twisted

diffusion in the dark space surrounding the DC corona glow, the paper pair whon the pair in embedded in a nonuniform electromagnetic field

presents some of the recently published findings on particle charging of a small current loop. The derived equations are applied to

within the corona glow. The study was mde possible by the discovery calculate the noise induced in a typical ISO-ohm twisted pair. In the

that additions of CO/sub 2/ to air in a 5 to 20 percent range will frequency range of 10 kHz-lO MFz, the noise induced in this twisted

increase a cylindriCal positive corona glow to a size which is pair is shown to be less by about 70-135 AS when compared to a

sufficiently large to allow particles to be dropped onto various similar parallel-conductor line without twist that is embedded in the

trajecto-is parallel t the corona ire end their charge to be sne, field. Included is a simplified method of applying the derived

neasured. The influence of the shape of the particles when exposed to anuetio-s to the problem of finding the response of the twisted pair

co-one ch ging is also dncoseed. 7 Rete. to distinct unuorrulatsd noise sources, assuing that the sources can

Pr-narv Keywords OC Ccro-n, Macrop,'tiRcle Charging; Charge be oporoinaten by smll current 1oo0,. 11 Refn.

Measurement; CO/sub 2/-Air Mixture Prima-y Keywords: Twistad Par; Transmission Line; Response To

COPYRIGHT: 1982 IEEE. REFRINTED WITH PERMISSIN Electromagnetic Wave; Nonuniform Field; 135 dB

Attenuation; Como-aison a Nontuisted Pair
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(EOEARDOWS STUDIES)
(Gas, EleticI 998
Od -SRcA OWN DISCHARGES IN HIGHLY NON-UNIFORM FIELDS IN RELATION TO (ELECTROMAGNETIC COMPATIBILITY)

GAS-INSULATED SYSTEMS loroundirg And Shielding)

H. Ani and KD. Srivastace SHIEL1ING EFFECTIVENESS OF METALLIC HONEYCOMBS

Univernity of Waterloo. Waterloo, Ontario, Canada W.A. Cre.ter Ill one C Cliyng (21

IEEE Tr-nati.ons On Electrical Insulation, Vo. El-17. No. 2, pP (11 tenon Sciences Corp. Colorado Springs, CO 80907

131-12 (al/IS8lI. 92) ,irsIty of Colorad Boldir, CO 80309

In clean SF/sub Al gas-insulated power transmission systems IEEE Transactiono On Electronagnetic Comaticilty, Vol. EC-2t. Ho. 1.

signficant pre-breakdown discharges are rarely obseroed. This is so pp St-tI It2/1582).

bec.use the prevailing electric fied is only moderately non-uniform. The nhiol'g effecticeness (SE) cf infinitely large metallic

In practical systems, housoer. conducting particle contamination honeyconbs i culculatc. 'rem ecpressions donned by Weinstein,

creates regions ' highl ynonun iform fields. Rod-to-plane gaps Mitora, ond Lee fnr receiving end transmitting infinite

prenide a convenient wav of studying Pore-breakdown discharges in parallel-plate arrays. A simple formula for the transmitted fields is
SF/sub 8/ under highly non-uniform fields under controlled laboratory prewentod. which is applicable for honeyorb dimensions employed 5

conditions. The relatively few published reports of investigations of practice. 4 Refs.

orebreakdown discharges in SF/sub 8/ ore reviewed. Based on the Primary Koywords: Metallic Honeycomb. Shielding Effectiveness;

authors' and other publiohed e 1oerimental results, severl Infimnite Arri; Theory, Parallel-plate Array

pre-breakdown regimes (for oamols. sinole pulse and multiple pulse COPYRIGHT: 1982 IEEE, REPRINTED WITH PERMISSION

pr-discharoem and incomplete breakdowns etc.) are identiied, (he

randonness of the time delay of the first pre-discharge current pulse

is ettributed to the rate of production of intiatory electrons near

the anode end the growth of electron avalanches thus generated. The
importance of the spatial electric field distribution around the rod 9110

electrode (anode) is eamphasized. 44 Refs. IRREALDIWN STUDIESI
Prieary Reywords SF/sub / Breakdown; Prebrakdoun Phenomena; Highly (GAs, Electrical)

Nonuniform Field; SeIeral Preoreakovun Regimes TOFICAL PHENIMENA INSERtED IN A SHORT-GAP ATMOSPHERIC DISCHARGE USING
COPYRITNT: 1982 IEE REPRINTE WITH FEMISSIGH NOTSE AND POST ELECTRODES

M. SugeVe (1. M. Takesh (2), . Yamashiki 3), T. Gikaoa (1) and K.

Fu ii (1)(1) Ib.raki University. Hitachi-shi. Iberaki. Japan

(2) Tosh'bo Corp. Fuchu-hi, Tokyo. Japan
(E O STI)) Tekeoko Electric Mfa C., Aichi, Japan
(lREAKDOWN STUDIES) IEES Trennctiors On Electromagnetic Cvnpatibility. Hal. EMC-2H Ho. I.
(Corol20-2 ( 198).

PULSE CORONA DISCHARGE IN ELECTROSTATIC PRECIPITATORS Crv lation of light ,d h s .1for2/ of

H.!. Milde~,h Cnrd to of liuh emsin disharge structure. waoefare of
In PhysicsCorp.Burlington ) the dichr current, Ilectrode ccnfiouration. and eleCtromagnetic
inradin in enamined with the intent of obtaining an effective means

IEEE Transactions On Electrical Insulation. Nol. EI-17. No. 2, P fur oeonting aioctromounetic interforenco (EMIl due to a short-gap

179-188 (Ct/1982). dischargc The electroineEc radiation (EORI level resulting from a
In electrostatic precipitators (ESP.) the electric field is current sten which, in turn. was formed by a discrete movement ofa

resPonsible for producing ions In the vcinity of the corOna vines. cotho scot -an clearly racngnizod. A combination of needle rotor

charging particles,. nd Iransorting charged particlest to the ad cedle cost gave (ha snalles
t 
mle"tromagnetiu radiation level in

collecting plate. n standard Coattreltype prcipitators. 
these Hum ovneimanvs. Il tpvs-

funlction are performed by applying a DC voltage between corona Primary Keywnrfn Air Brevknoun; Light Emissi.on; Electromegnetic

electrodes and collecting plates. Because ion production requires a Rdietsri; Electrode Configuratio; Currene

high electric field strength near the cathoe while particle 0
oui rn; Coirelation Of Properties; EFI Shielding

transport is optimized in a Unifora field, this *rrangeent is l.eyn .- 1
c
1

I: 1987 IEEE. RFfEINTES WITH PMEISTIOI

a coroeise. and sometimes a poor one. Eer-,iig precipitator, wth
bath a 00 base voltage and superimposed pulse voltage, on .he other

a,,nd, provides for a separation of the fu-+tolos; particle transpirt 9350

being performed by the DC be.e voltage and 'a ,eduction by the dREA..WN STIESi
ovIe voltage. 21 Refs. Itanuwn. A :otEr: toll

Primary Keywords: Corona; Pulsed Corona. Wi-a Erusinn; Voltage Decay; HIH-CURHENT VAc:'. SRCS: PART I. EN RXFERIMENTAL STUIYParticle Charging G'p. 
t ' h i

Secondary Keywords: Electrostatic Precipino Ca-c-u; Electric Co. 'n lsdephia. PA 19153
COPYRIGHT: 1982 IEEE. REPR TED WITH PFPM:S'ITO roreiin5 Of The TEE. VcI 117. Nv. 12, op 2315-212k (l2/1979).

In this paver am eopr~iimntal study is presented On freeburning

nec..
0 

anon with turrt tts .0 to about 101 kA peak. As Ohm current is

9291 nc¢uen-tc r i enu (rat tne arcing voltage continues to incree
IDNEAKDO~iN STIDIES, ,. .,l aln-t-ods melting occurs for electrodes equal to or exceeding
(Gas. Electrical) .CRA c ,, cancter. This hapens during linuscidal currant leaps above

PULSED ..lW DISC-A&IF$ IN laSER -C:i NV uA teu. Once qrossly melted, high-currentdensity spots are

L Klne 'omcA on tie anode, bright constructed high-pressure columns will
Westinohousa Research erA taeolno~mnt Center. Pintsburgh PA ii r 00$ Ohe neon cooel of the voltage mar drop. even though the
lES (rannapt..'. s n RlacT ,0oIplsulat ion. Aol Rl-dT. No- ,p curret is :nrreesing luino mvst short onus involving gross

U 'ct! Ii- 19,) -onrn ci ponp n osudta isgvns themi fot
rhe spa n.escoral deneloent of dischrees in Uniform field gays in reroving moel fom the ectrode surface. Mtd of et m

he been stulJ for a-i years in order to understand the phyical aodo soot tenyvrat-.e era discusned and estimates range from 2730 to

mm ,is s o$ Feakdvur These sTudies nave shown tisat a glow ,351 les K. Part te of thin artie presents the theoretical

d.....re st.... i rorocd asIan itseiaite ntvae in the interoretctions of this study- IS Ref,-
P to the formation of a F Keywordsr. Ancde Spo; Gross Electrode Melting;brea . p.. ¢s k~c t~ely O~tery ey~rd9 S~o Teperes, e; ighDresur Coumn; 100 kA Pek

filvevtrIt arc Recently these pulsedr transient glo discharges Scot Colun

huva hoe- sed ta puma a w d variety a' 0ev lasers incliding CO/sub Currevt; Pouar line Frequency

2. 1-o-r endre-a tan-haide eaCimer lasers Preion zotion of the CIPiRISHT- 1970 TEE
out jl-.a is us-lIV used to stabilize tse laser glu ;
dnrhuras. i.e to increase the dorato a r,- energy do stv f
Tine o-ned gte. dschad- e and dale, the onset oo rc fursatiun

which Crc etser' sA in Pu n-olane gaps a-e a geco disoharoa-lik 930]

_t,,ctir 'ho e iwn i, -icharuas e. s . o. d end same (P-jLSr GENEPATORS)
sn,e+ atn+rsnre otimicit ,h'Jt tie o-nnuaoil ut1+f~v' Orr~es in t[.re Tore)

enni ole's go' Onii its e.a o' S .vvsi o n or i Otio- in -nfv-e TRANSIENTS IN NIGH-POWER MODULATORS
..ld gay 10 Cans S hutnei~der and 0 W- Taylor

.1r,moro aevuondv Gas GIaek.o.' .led l ~schana. t~. Discharge. C?. Pc-n t _mouth. NJ a7,'l
Slo i .,o Tra-' o e r nnilh'on. ITsoiaige (FtP Transactnns On Electron Ieuites, Vel. E-Il. No. 12. pp 977
Stebilaa*ivv 

112/ IHS6)

Se¢endarn Emawords Gas uus-- Puacivo One Physical sI involved in the design and constructien of

CmneIGvT 1;dl IEO. Et>' £wTH PEeMI ,l h,ghou" modulators htroduca high inductance and stray
caci in 9hm circuit. Analysis shows that under normel

ooretior e do icdvct.ne bete.n the anergy source end the RF device,

tocothar ,itn stray capac'tence, produces damped oscillations after
the turi-o end 'tu-n-off' of the NP generator bed. Unfortunately.
t. ne$ far edevuate protection of the RF generator and aodulator
rcu:.os n-a irtroduction of an additional inductor in the circuit ta
tl-nt ta -ato of rie of feut current. Improper plaemant of this

,riTo .on also re.iace detrirental oscillatio under fault
udT Ii Ir o,0 denier cnn minixi ue these unuanted transients. An
n 1vlns ot the crc-it and the results obtained in a high-Pewer
no--..;et are discussed 0 R.es0

n- -V *avui-S I ault Irannient; Transient Suppression; Effect On
Horial Oneration; Minimization Of Effect

Ct t101' 4Ot !EE. tE1:hNTEti ITH PERMISSION
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(tUSE GENERATORS) 9391
(Trigger) IPARTICI BEAMS. ELECTRON)

NIGH-VOLTAGE PULSE GENERATOR WITH RISE TIME <10 NSEC tGeneration)
V.B. Lebeden And G;A. Pryaniboa EXACT SOLUTION OF POISSON'S EQUATION FOR SPACE-CHARGE-LIMITEO FLO IN Ainstruents And Eaperimental 

T
echniques. Vol. 21. No. 4, pp NAN-Nl RELATIVISTIC PLANAR OOE

(08/19'B). J.E. Roars and E. Reliehe,
Trans From: ;ibory i Takhnika Eksperimenta 4, 119-120 (Jely-August Sandia Labs, Albuquerque, NM 87115

19781 avra1 Of Applied Fhysics Vol. 40, No. A. pp 2409-2412 (05/196N).
A generator f high-voltage pulses is described, based o%:, Poisson's equation, governing epece-charge-limlted flow In a

controlled vacuum commutator to control an *lectrooptical laser relativistic planer diode, is soloed assuming the initial nelocities
shutter 4 Refs. of the accelerated particles are zero. through th use of two powerPrimary Keywords. False Geerator; IS kV Output; B V Trigger; SI pF series convergent in the potential range IcVvnZm/sub 0/c/sup 2/Z:

Storage Capacitor; Venus Sparb Gap and 2n/nut I/u/sup l/Ze<Of<Oinfinity. In the region of lower
COPYRIGHT: 1979 PLENUM PRESS, REPRINTED WITH PERMISSION poteitiel the solution is expressed is a power series in U. a

normalized potential. As U becomes seatl the solution reduces to the
walt-known Child's law In the region of higher potential, a power

9386 se-1s in inverse p..ers of U is employed. As U becomes large the
ISREAKOSd STUDIES) solution reduces to the wltra-relatioi;tic fore obtained if .. the
t!as, Electrical) particle velocity. can be considered equal to the speed of light.
STABLE STATES OF A VOLUME DISCHARGE EXCITES BY AN ELECTRON SEAM IN AR Zonoergence of both seriea is rapid, and it is only necessary to

6ITH AN SF/SUP 6/ ADMIIXTURE retain a law terms to realize a high degree of accuracy. 4 Rees.
YuI.. Pychkv. Yu.O. Kogoleg. G. Tesyats. A.P. Ehuzeen and I.A. Prima-v toywords Poisson's Equation; Convergent Power Series;ISheecakin Space-charga-l itad PFlo; Ch~ld's law; Theory;
Soviet Phyics-Technica] Physics Letters. Vol. 3. No. i1, PP 461-t62 Nunurical Calculation; Ultra-relatinisnic Solution

111/19771. COPYRIGHT: 1969 AMERICAN INSTITUTE OF PHYSICS. REF RINOl WITH
Trans. From: Pislea Zhurnal Tekhnioheski Fiziki 3. 1121-1125 PERMISSI N

(No,,ber 19771
The study of nolume discharges in argON with fluoride admixtures

is eonivated by the effort to develop Losers that are halides of 99S
noble gases as entice media. The eveerisents reported in the precst (ISUILATINo. MAGNETIC)
letter hove bean carried out to detaro ne the range of conditiis 1)
corresponding to a stable noLumo discharge for input energies W:t.l-1 ONE- tNO TWO-SPECIES EQUILOICTA FV AGNETIC INSULATION IN COAOIAL
i/cu.. The discharge is excited by an electron bees with pulse GEOMETRY
lengTh to/sub b/vlE-7 sac and current density i/sub b/l.S A/s-cm. R.U Ergaron
The area of the electrode and the evit windof th the acveleretcr 505 Sandia Labs, Albuquaroue. NM 07115
sq.c,.. the gap d'l.t-2 n. the gas pressure PcI am, end the 5F/sib The Physic Cf Fluids. Aol. SO. No. 4. pp 889T' t/1t77).
6/ concentration in tO.025-.2)X. 4 Refs A coldfluid, selfccnsistent model of electron end ion flow is

Prinarn K.words: Volume Discharge; Argon Gas; SF/sub 6/ Admioture; coavie! cylirdrical begnotries is avpld to the problem of
E-bas Excited Gisharge; Effect Of SF/sub A/ marGnticllo insulated diodes. The ona species. ncnreativistiu
Concentration problem is studied to dat.mne in what configurations and parameter

COPYRIGHT: 1978 AMERICAN INSTITUTE OF PHYSICS, REPRIHTED WITH domains equilibria corresponding to magnetic insulation evist. It is
PtRTISS1SN proved that when the outer electrode is the cathode. equilibria

al|ways moist. For an inesr cathcdh, whether or not equilibria eiE
and ihethar they a'e uique depends on .ather the 

field is azimuthal

9387 or longitudinal and on the ratio of the radii. The two-species
IRCEAKOW STUDIES; INSULATION, MATERIAL) relativistic problem is then analyzed with the help of
IPartiat Discharges; lasting) computational routine which integrates the cold-fluid differential
PARTIAL DISCHARGE EVALUATION OF POLYETHYLENE CABLE-MATERIAL BY PHASE eguation end searches the parameter space for the point

ANGLE AND PULSE SHAPE ANALYSIS corrasponding to scaca charge limited emission. As the critical field
H.. raenz is approached from aboe,. the resulting values of ion current show an
University of Wuppertel, FRO anhonce.ent over tha single species pradIcnTo by a factor which
IEEE Transactions On Electrical Insulation, Vol. EI-l7, No. 2. pp increases with voltogo and with anode radius. Patterns Of

151-155 T04/19B1). nonexistence of equilibria similar to those observed for the
This caper reports on the correlation of tchemoial end hysical one-species, nonr.letinistic case are also found. 17 Refs.

dagraition as a result of dischege activity and partial discharge Primary Keywords: Field Emisnion Diode; Magnetic Insulation; Theory;
see urema ts. using only real quantities. The materials invastigsted Electron Flow; Icn Flew: Cold-fluid Model;
are LOPE and permaide croselinkad FE. An 8-channel tent arrangeeT. ucoopcies Aelaticis+ic Flow; Coeparison With
controlled by a rel-time micro-processor system, has been employed Ona-soeci Flow
for time-critical evaluation end data orgonivation. It was concluded COPYRIOHT. 1977 AMERICAN INSTITUTE 0 P YSICS, REPRINTED SOON
that the lifetime of polymeric insulating materils depends on the PERM!SSION
tyca of internal partial discharges as well as on space charge and
conductinity distribctino. 

T

wo competing mechanisms make it difficult
to evaluate discharge behavior ear inception voltage: Ill

Concentration nv discharges to eroded surface reas causl n 940

inc-ese in deeriorating energy, and I2, Surface chrges and (DIAGNOSTICS AND INSTRUIMENTATION)

elactren tracpir~g causa a decrease in the field strength. A scanning TE-field)
electron microscope was used to correlate electrical measurements to MINIATURE ELF ELECTRIC FIELD PROBE
physical dsteniortmon. 8 RefM. T Misakian. F.R. Kotter and R.L. Ehler

Primny Keewords: Partal tisoharge Measurement; Physical Insulet-On National Bureau of Sterdards., Wshington. SC 20234
Gegradation; Chemical Insulation Oegradation; Tho Neniew Of Scantific Instruments. Vol. NM. No. 7. pp N33N33
Polyethylene Insulation; Lifetime PredIction (07/1978)v

COPYRIGHT: 1982 IEEE. REPRINTD WITH PERMISSION A sicipte AC olaotriu field probe haing direct electrical
c wnecio, ith its battery-operated electronics is described.
Because its snal1 size introduces little field perturbation, fields
generated by reletinely sell lectrode se-uctures in laboratory

onitron n s can readily be ch"acterived 10 Roes.
S38A Frmo,, Koyvords: E-fld Probe. Small Size; Small Field Perturbation;
(BREAKDOWN STUDIES; INSULATION. MATERIAL) Puwer Lie frequercy

(Corona; S Old) COPYRIGHT. 197S AMEROH INSTITUTE OF PHYSICS, REPRINTED WITHINTERACOOOH OF CORONA WITH DXELECTRIC MOTYCIAL UNTIL BAMASE PEtOIS ll

C. MaycOU 11). J. Sarlaboco I) and 0 Gercie Ill

Il C.H.S. Uninersite P. Sabotiar. Toulouse, Prpnce
I) Lab Central des Irmmstries 01evt-iques. Pontenay eon Ron as, 1-is 90l
IEEE Transactions On Electrical Insulation. Aol. El-I?. No 2. Pr kDIAG9ISTTC% ANO INSTRUMENTATION)

156-162 (04/19821.
study 00 povethylene teephthlte IPETI and p"lpropylere PTIPLATURE DEPENDECE OF T ELECTR- OPTIC KERR COEFFICIENT OF

TfIarUR TFNGrC IF THE ELCROOPI EOCEFCETOtreated by orona di&nPrde for a shorn 'is. in onsentd T MfIRr NiTROBENZENE
techniques of analyis suca as inverse nhr-totgraohy, infrared R E. "F1hEV and T. MISAKIUN
spectroscnOPy loss tsngart and electric strength were usad, Working notonal Bureau of Stendards. Washington, OC 20234
at zI Vt with a gop .f 2 mm and different gases, the alysis o irpI of Aced Phics, Vol. 50, 4o. 9. pAt- O :79 .:o,,e aferreteth ho tt lit rhe trnr::, ornlo DPtdFvscVl s0 hO 9he .. E06-017('. 97eyThe Kern uoefficent of nitrohenoene was measured Anon the
o' the 5u-'ne may be considered. Thus a critical tIne is defined t5moortura rane 205-T-8 K. To within moperimental error, the data
betwavy a inre transorsatisn nd a degradation. Tis latter ph se is iel) u': is "ihacoslne oy~yellLE.(ilfee ndicate that the Kerr coefficient can be* expressed as ; quadratic
e:,s ee srttudd a line s en e Leho.t the ifrarofe nuncticr of reciprocal top.erature. Fitting the data to this
a- s a-id Teetrc stengt meareen s un a oho.n the role quadratic unotio yields en oguation which can b used t: cOrrect the

'.5cc
1~~ ~~ hz. ts. reltiu ttmdt prsn ina - e.

Pi-1ar1 Cr1wcds Corona. Plastic Inula'mor Intereution, Insulat~nn response of a pulse-noltogs seasoning system based on the Earn effectCegadann.tsera Anlyss echiqus:for nor ations in thu enbiarT temperatura. T ReN.

nlinvry Rovonrds: Er CaL; tern Coefficient Measurement; Tespereture
Corlion Of yscel And Electrical egredation. at ron Coffiint Epi
vid ty Effects ton; Ntr n o

CGPVIOOT: INA? IEE. REPRINTEG 5109 PEEMISSIGS COPYVIGHT: 1979 AME-lCAN INSTITUTE OF PHYSICS. REPRINTED WITH

PERMITS I,
9391

READWiN STUDIES)

ANALYSTS OF LIHC1TNS late 'FGt THE CMSP SATELLITE (PULSE GENERVORST5I N (unman (Mono)
,atric' AFB, Florida 723 ITNITRIN-SWIONEO 0.8- 00 NI-KV IMPULSE GENERATOR

I .. Geophysical esearch, Vol 01. No, CID. pp 5019-502 E II Becknar end R.H. Kotoski

AI I/I'gNP Sandia Labs. Albuquerque. NM 871S
iglnniro detsoto-. consisting of 17 silicon ohotodiodes. soon ine Review Of Scientific Instruments, Vol. 33. No. 9. pp 114-915

aith a field "I o cV l o0 km om the earth, his been flown n 109/19621
Oo~~~~ensP-e .eer~o~e Ie t Pr ,e aelt Peak .plttudo of 12)leovosa Meolgc S a f An itron-switched impulse generator has been deselopgd, capable

the I;,ht,-n. flash was dlgtzed wthir a rage of It dincrete of prociding a variable output palte of free O.A to O * AV with no
lenelS. and the largest anelitudebsarced within a I-s sarole circuit alterations. The gsna.tor consists of 6 capacitar stages.
internal won iscedeporovimately 10,1 lioitnVso flashes were velidng a total energy 00 SO0l J at 90 kV and is discharged with a
anlyzed The fnenernz nf ocncirranoe of peek lightning power u-cnn single trigger pulse. The discharge time can be controlled to within
the range ItA-iPIT 1, hon Sean aOta ned The median Cower level wn 0,1 5 croocond. 0 Res.
IF? , and [heut 2' ._ Ira lit

0
'ig flashes had peak pouqis eroviur Priary Keywords: Pulse Genaraton; 0.6 To 90 kV Impulse Generator;

then 1111 S these - st ero nc-rea F
0  

imilar ninn tt fry, • SOl J Total Energy; Single Trigger Pulse;
oround-esm evd e t. t e..n.. .ai rate par ut sunfacn vr.. Ignition-switched; Law Inoedance; ;Mra Generator
n the aanii was NC A'nF km sSd ti soo v e may be tised t.ua d OPYRIG9T: I'62 u1tRICAN INTITUTE OF PHYSICS. REPRINTED ITN
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IELECTROMAGRETIC FIELD GENERATION) 9051

(Magnetic) (ENERGY STORAGE. INDUCTIVE; BREARDOWN STUDIES)

CREATION OF MEGAGAUSS FIELDS BY THE METHOD OF MAGRETODYNAMIC (Systers; Gas. EloctrinL)L

ACCUMULATION Ith" 5F ShERY DF A SUPERCONDUCTING INDUCTANCE INTO A FLASH LAMP

5.G. Alitkhno. V.G. Selen. G.). Budker, A.I. Ivoenchenko cnd G.R. A.I. Pertlnoc. E.G Ranuloe and O. Rironon
ichigin So-iot Fths c_TenhnilcaL Physics. tol. 16 Ho. 7. pp 11b-1141

Soiet AtOmiC Energy. Aol. 25. No. 6. g 130)-1311 112/I9k?) )T./1FT2)Trans. Fhrrnic Tekhn ch. k., Fiziki 1,443-1$ Jl 91arns Tr.re167)h. c,,r,hgSof thmmenrgy' stored i, . suprco.d.ucting inductanceTrn.From: Atoonaya Energiya 25. 536-S4l (December 19671)rn rm hra ehihno iil0.10-01(uyhl

Interest in the problem of creating suPerstrong magnetic fields

has greatLy increaediin recent years. loris hve been published I a flah len it analyzed. Solutions are obtained for the

describing eaaeriments which involve the creation of pulsed magnetic dincharga e n-it-om n unA linear and power-law apyooinetient for
fields with high intensity and also works dealing with theoretical sto l-o uioracteritic. Equations are gien fur the parameters of
studieo of this problem, a conference was held en megagauss fields ta dinyherue circuit. The analVsis has boen vrified ith en IFF'211
and the possibilities of creating and using intense magnetic fields fl.ash l-mo The dttherge is osc latory at voltages near the lamp

are studied in nerious LIboretories. A eethed of creating a strong eatintic voltage- The exrerimental results agree with the theory.

Magnetic field has found the most widespread application. This method

Is based on the cOmpresion of the magnetic fluc by a cenducting Primary teyrds- Iductive Energy Store; Superconducting Coil;

cylindrical shell which is acoelerated Dy enternal forces. If the rlstla Ln load; Tine Rsene RPesi s Tanc

rate of empressiom of the shell is greater then the rate of fluINSTITUTE Of

leakage, the magnetic field strength increases. The maximum strength PRi;ISST N

and the chur&cterstic time of enistenca of the magnetic field are
determnee by the mass of the shell, the macipun attainable velucity
One the trapped flue, the propertles of the shell material. etc The

present work goa , the results of the copeartento on the creation of R'i

an intense magnetic field through flue cuapressmo by a collapsing (W ITCFS, OPENING)
Vier G mes Fposv Fu 1PLOSIVEPinry Keyford Magnetic Field Generation; Flue Coprssin; F SWITCHING OF AN ELECTRIC CURRENT

E.olusie Orir; ElectrIcal Driver El I ic'.mnto. a-f V.A. Lobane
CDrYPIHT: 1967 PLENUM PRESS, REPRINTED WITH PERMISSION Non..i"sltk JSF

journel Of tooed Me.henics And Technical Physics, VoL. 16, No. 1, Pp

9430 Trans. Fr.n: Zhurnal PrikLadnay Mhhike i Tekohnichskoi Fizikt 1.

66-At (Joniary- Feruary :9751
INREAKDOWN STUDIES) ivoluing a circuit-breaker element
((esilodino Wiresl Teelet r etio

fLECTRICAL BREAKDOWN OF CYLINDRICAL FOILS IN AIR. III. HIGH-CURRENT cpablo of suith-v a current with a line density of we te lEo A/cm
EXPANDING DISCHARGE in a tme of 5 miirosendn. A nuggested aplication for this detice

V.A. Iurtsmo. f.M. Hedol'ryi, V.A. Debyenshi. NP. Egorov, M.P. i epiosiyy'.notic generators with tuned bck inductance. I Rofi.

a 6 KPry ewrd, oening Switch; ExploeiVe Fuse; 3E A/cm. Line

asV Efr . Institut.o Lenrad. USSR Current Density; S Microsecond Opening Time;

uicK FhonicsTechniccl Physic, qol. T, Ho. 6. op 97-70 1'/ ). n Sho
Tans, From: Zhurnol Tekhcicheskoi Ficii SD. 52161226 (June 1980) COPYRIGHT: 1976 LENUM PRESS, RFPZITE WITH pERMISSION

Results of en experimentel study ar described, pertaining to
electrical breaudown of cylindrical aluminum foils in air and to the
ecending high-current discharge initiated by this breakdown with the 9461

gmdgetry of a, inves lpngitudinel pinch. The time dependence of the (ENERGY STOROT, INDUCTIVE)

plasma brightness temerature i t ase to 'thin' tho5 micron) t -stens N

foils is characterized by an initial fast-rise phase (Tau/sub phi' INDUCTIVE ENERGY STORAGE FOR PULSED DISCHARGES

ao.roximateL I microo nd n e d) ond phV. Srden
temperature throughout the entire first current half-period (Tee Ucciet PhcnicsTechnical Physics, el. VL, He. 2. pp 28328 (0/lq7l).

m~ zr Khurna Tekhnich.Akoi FI~iki 41. 37-380 (February 1971)

epproaimeteLui 35 microsenrndsl. The neninum plasma brightnessGrisFu; tiralThinnki izi01 3739 (erar 171

temperature in this case reaches Ttsub b/1.2 e termination of Stundurd energy storage devices (capacitor banks) can be replaced

t by indutne strage. etails of power supplies with such devices armtire plasma column aempertr averaged over the cross stonfr.. b dised stchn de- e n ~cig oessaeas

the electrical conductivity of the discharge, according to electrical discussed; switching dacice ed su ;itchina processes era al

* 1:nrements,. cd from high-speed photographs taken from the end of di isd. Re

the chamber has confirmed that there IS A quasi-steady discharge prinury ityuniii Inductice Energy Store; Storage Coit; Suitchig

p 4 
System; Parallel Loads; Fleshlamp Load. Thyristorl

Pnrury Keywords: Electrical Breakdown; Cylindrical Aluminum Foils; COPYusiHT Fue
Expandirg High-current Discharge; Plasma Column; 3.2 CPIGHT: II'S AMERICAN INSTITUTE OF FHYSS, REPRITTED WITH

aV Maaimum PlAsma Brightness Toenreture 
PPRMISSIOh

COPYRIGHT: 1981 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH
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Ion2 GXECTNCFTEliNEIC FIELD StEEHATIEN

IELRCTRDMHGHETIC FIELD GENERHTION) 14. gnnEtT

(Ma i 
tc MUOETIC FIELD COMPRESSION BY A STRONG SliOCK WAVbE(ELECTR0 A!HETI FIELDD~ 

VENRAT.N

PRODUCTION OF PULSED MAGNETIC FIELDS UP TO 700 KOE A.I. gertino, D. But end 0.1. Tudas

A.R. Soike and V.V. NaLyavko MscOw., USSR

Physics !n5titute. Academy of Sciences of the Belorussifn R USSR journal Of Aopliol Mechanics And Technical Physics. Nl. 1S. No. 5. pp

Journal If Applied Soectrosenpy, Vl. 27. NO. 1 op - G7/1077). 02)409 /T1
Trans Fr.m Zharnel Pribladnoi Spektrdsmopi 27. 1TT1-19 (July 1977) Trans. Prom: ZurnaL Priilednni Mekhaniki i Tekhnicheskoi Fiikl 15.

pulsed magnetic field of high intensity is usually obtoned by i mngne ft ge;

the discharge of a capacitor bank through a slerid. The mffirieacy ompressio- if a mgnAtiC fi strong shoe. wane impinging

Of this p-ocess is determined Ov the ecpreso un ' a r m-Id w llI is cnsicorod in a inooetic ucreulatios Variaion

ate/nub 5/. where eta/sub b Is the atio h of the v of the I the rogetin field in thn gaP between the _all end the shock front

scnr.t~n field of the solenoid ait the first crnertsocinun to the t dancritd tY m fnltorro ;nteyrol egu.t wch is soloed

energy originally stored in the capacitor Each: eta/si s/ is the "'nriccLv. lc fIrLd distribut on in ups and paIl is obtained, as

coefficint of effectineness of the solennid. egual to Ho ratio of ul) an the doponoic-ne if thu magnetic energy tored in them on the

the energy in the magnetic field in the useful vlace to the energy nagne' . Re,-uds nunbe. .-. the gas velocity in a coordinate systi

of all the magnetic fields of the su o. Ltinb 0' iifd by /s fart - ti.. sho ' ci.Silar relations for the field ad energy

s/ is the ratio of the arasitic rd--anca of tip disghare cirit r tg eon ore l.T calcu)'!otTe Thu results btainod are in good

to tha.t of the solenoid; 9am-R sup 2.2 nitiod a y q) is the do-ohg .arnocontw tte a 1,e oe i.etiac rs. S Re-s.

conctanr; the function flo-ura) is data .i... .gis enoresnPr r oid In cnr on; Shock Wane Liner Implosion;

We ha-s develoed d no:! et-svelr p o-,l'ed sulen: d. the ir.,.; ... ine-ical Calculation
distinguishing fentureceuth' sne n-i. the discharge, the i. ' lT 7 F..EHUM PELSS, REPRINTED W 1TH PERMISSION

commnetin lines, and tro power strip ure all st-,ctou14ly " lI.lle"
as nne whole This a,1owed us to ring eIm.... in. cIcsita
terratR go clone tn eonh nicer an ponsoLe ecu thorpe decreas ti.es

loop pf the the .rr vce h the re v tehe LSF 5if5ER'T31ZS: SWITCHES, OPENING)
affce ies urno- .. given cendinnns, it wan also nrertart to o ;ccrennion; Gan Gaon. Cnimrensionl
mssurea vc e..O tt ope on the order t -?. -hch will thn yield GiNETOIIPLOSIVE GENERATORS FOR OAPID-RISETIME MEGAMPERE PULSES

an insignificant decrease ,n eta/sub b/ de to figamna) 8 Eefs. A I Pulonskii. .AVasvukon and A.S. RcssNi
Primary KRoywris mgntic Field Generatior; SLsred Magnetic Coil; Soviet Technical Fhysics Letters, Vol 3, Ne . pp 320-321 118/IN))).

ho Flu; CoAprassiec; ana ls H gt Eti coccy Tr-ns. From: Pinna. Zhurnl Tkhnichaekoi Fiuiki 3. 28-792 (August

COPYRIGHT: 1977 Pi EiLM PRESS, REPRINTED wlTt PERMISSION Recent years hone sees rapid deuplopoent of sources oP intena.

curre-f pulnen thpt use indoctiec sterage unite in conjenction witH

rand breainii! uP the current circuit. The most promising device for
thin .rpo. is the .gmeoinplosii e generator. which can produce an

(ENE energy oRprOia iv !E 7 J with asecific energy I-SI LEO J/cu-.

(ENERGY STOReS MECHNICALI and current IE7-ISE A. The energy is delivered from the
IROtatind ??y-,nas. Mterils)

DES:GN OF THE LItU(OMETAL CONTACTOR IN HOMOPOLAR MACHINES 
gnatyicclnnice generator to the otornal load rapidly (in

H.L. DenI'm. V A. Dioski i end to.P. RK n a renpointly lE-6 sac) by using an .. ptLosine charge to destroy a

Pagnetohdrodynamlcs. Vol IS, No. 2, on 2Sf?2A0 (kOT,mt).el fnil which is part of the circuit of the magnetoimPlosive

Trans, From- tagnitnana Gidrudi-eikA 2. 127-129 CApri-June 1977) ren r -l this ltt r we roport an experimental study of a switch

We consder the steady Pne of Liuid rat,! in a conact deine in tint. a coi increase I tho resistance of a olasme channel is

with checial nvkidrical elech-"des ibis li.d-motel iontacto Is o tred by cnmcression by explosion products. a Rafs.

assu-ed to be in a un e
f

m oa ti€ ftold kl/sub / oriented along the P.mty Kvo.rdi: Flu Cmpresin Generator; Opening Switch; Plese
Cenpressicv Opening Mechanism

cao:nt; ndscU. d na.nmt- #,ld he, no radial nd axis COPYRIGHT 19?8 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITN

Primary Rsnwnrds: 0oeopalar Geretr: Cenient Contact; LIgeid Metal vEPMISSIIN
rushes; K.cisuid elda Theory

COPIRICHt: 1917 PAfHU" PRESS. REPRINTED WITH PERMISSO
N

(EECIOOMAGNETIC FIELD GENERATION),Magmaetic )

THE PRODUCTION OF PULSED MEGAGAUSS FIELDS BY COMPRESSION OF THE

METALLIC CYLINDER IN Z-PINCH CONFIGURATION
.G. Nlihhanov G S.elen, A.). Inanchenbo. . .Eratiuk end O.N.Etch ign
:n"tit e 0 Nuclear Physics, Academy of Sciences of the USSR.snbirsk. USR

Jinrnal Of Scientific Instruments (Journal Of Physics E). Series 2.

ynl 1. Re ,'-,.1ppt5r3-50 W 10/IaT)
The sa--mental aeraratus in described end the mxoorimente

results -rc gi,-on f r the oroduction of high magnetic fields, up to 3

MC. hr floe nonere'son with metallic shell accelerated in 2-prth
crFiyurt n. The .0cr montal deo are compared with computer
yaLoulat ''5 7 Refs

Primary Eycrds: Moortir c ald Denertion; Flux Compression; 3 MG
t ld. 0-pitch; Enermant; Comparison With The0ry

COPYRIGHT. l8 THE INSTITUTE O PHYSICS. REPRINTED WITH PERMISSIOH
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IPULOR GENERATORS) (sREAKDO tE STUDIES; BREARDOWN STUDIES; INSULATION, MATERIAL)
(Pulse Foreino Linel tos. Electrical; Electrodes: Gaol
A GENERATOR FOR SiAPING SINGLE HIGH-VOLTAGE NANOSECOND PULSES ACROSS AN DIELECTRIC STRENGTH OP COMPRESSED SULFUR HEXAFLUORIDE AND THE ELECTRODE

UNMATCHED LOAD MATERIAL AND SURFACE STRUCTURE
3.I. Proskuros ti end E R Yalielecich 0.A. GoryuovE

Institute Of Atmospheric Optics. Acadeny of Science. of the USSR, Societ Physics-Technical Physics. Vol 20 No. I. pp 6k-NT ENT/1975)
Moscow. USSR 'o.,, "Mocw SRTrans. Prom: Zhurnal (ekhnicheskoi Fiziki 95. 111-119 (January 19751

Instruwents And Eparrental Techniques, Vol. 1A. No. 5. pp 1423-1426 The effects of the electrode material and the mathode used to

Trans. . Pby nfinish the electrode surfaces on the ignition voltage In compressedran . F -om. Pribory Tek hnik .Eklperiixe . 4. JO- II sulfur he afl oride have been studied. Epariments I th
(September-Octobe- 1973) poAn-electrodes at gas pressures uP to S atm show that the

The construction of a generator is described which shapes single dielectric strength is a function of the mechanical strength of the
pulses hicing an erplitude at up to approoleately SD 60 and a loading eletrode natal. ito melting temperature, and, in Particular, the
edge duratiun of a.rosinately 2 nsec across as unnatched load. The tachniue used to fitn-sh tine elctrode surfa. S Rats.
controlled spark go g irplemented in the fore of a separate element Primary Keywords: SF/sub 6/ Insulation; Electrical Strength; Electrode
in the onmuttin, soi'nr. Fur tests at a frequency of Do Hz the E4fects; Elec.trode Surface
nor ice Le of a gP o .rveeed IRA operations. 4 Rats. COPYRIGHT: 1975 AMERICAN INSTIIbE OF PHYSICS. REPRINTED WITH

Primary Kywords. Tr---ssion Lime Pulser; SP'rk Gap; Unmatched Load; PERM ISSOU
Vs Outlectons; 50 6V Output Voltage; 2 vs Rise Time

COPYRIGHT: 1974 PLENU! PRESS. REPRINTED WITH PERMISSION

9568
(BREAKDOWN STUDIES)

(PULSE GENERATORS) (Vacuum, ElectricaI)
( TRANSITION FROM FIELD EMISSION TO A VACUUM ARC
(Currant I..Fre ndGK ate

A GENERATOR WHICH PRODUCES CURRENT PULSES OF UP TO 10 KA AT A VOLTAGE Gil. Fursei and G.K. Kote
APPROXIMAYELT lOT V Leningrad State Uicersity, USSR

Soviet Physic- Technical Physics, Hol. 19, No. 10, pp 1442-1443
V.P. Lebedev end V.P. Voinoc Cit/1el0l.

Kher.kgv State University. USSR Iran, - Zhur..l Tekhrich o -111, (October 1969)
Instruments And Experimental Techniques, Vol. 18. No. 4. p 1112-1113 T Pr hunl ekhoseritiui 39o 1h17-o1pa Octer 199

(0/95cTine cery rapid occlusive tastio fro the comparti.eyv lowIOR/INTT). conductivity of the nucuco gap to hiph nOnductivity limited ash by

Trans. From: Priboary i Tekhnika Eksperimeanta , 88-89 July-August the pararatary of the corcal circuit is the denisiva end

r975 1 =eversIl conat r the decelopeent of the vacu., treakdon during
A circuit for obtaining single or continuously repetitine tne dostrctin of ti- Yield emitter. It was our purpose to stcdy theelectrical current Pulses having an ampIitude of up to 10 kA and time craracterisuics of Slip ransition durin3 a gradual approac' to

length of approcinetely OR-S - 11-4 sac voltage 60-95o V is h ra tae, ics .. f iGi* dri, a for ts
described. The spark gap can withstand approximately IES pulses. rte c ritc stage. i. te iselo transitn, cfr .an icuroed

Refs. rate of ti splofary i. 'fing' late rachn thPrimary we critical st the amplitude of the high voltage pulse at thePrimry ey~rds Puse eneato; I kACurentPule; 00 Ouput sperinan increased dincortinuounlo by the specified factor).

Voltage; Single Pulse; Rep-rated; Spark Gap Moocrystallna tungsten points .r used for the ioueotisation.

COPYRIGHT: 1976 PLENUM PRESS, REPRINTED WITH PERMiSSION RefS.

Pr narv Keywords: Jacuun Breakdown; Prebreaudaun Currents; Field
Emission; Arc Transition

9S20 COPYRIGHT: 1970 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
(PULSE GENERATORS PERMISSION
Effaro I

A MOBILE GENERATOR OF 3o0 .V. 10 CPS VOLTAGE PULSES
V.S. sarantsev, II. Ralyatskii and RE. Ilein So*
Tomsk Polytechnic Institute. Tosk, USSR 1C

* ~~Instruments And Roparimental Techniques. No. 2, pip 371-372 (04/1954). iTCE, LOI:SWCH.CLOSING; SWITCE. CLONGTresrmt PErie ai Te hni s e. 2. bR7- (I/)Ma (Gas Gaes, Electrical; Gus Gaps, Self; Liquid Gaps. Electrical)

i T nikM Eksperiment 2, 108- 09 (arch-Apri AMPLITUDE STAIILIZATIOR OF HIGH-VELTAGE PULSES USING POWERFUL1964) COHFIUTATORS U N

generator f 300 kV noltage pulses * ith a repetition rate of I AT. Matyuishin, V.T. Msatyushin. V.S. Pak. N.S. Rudenko. V. . Tsvtkov
cps is described. The generator uses capacitors charged through a and V.I. Smeotenin
protected choke end decoupling inductances. The coltage pulse ha an Tonsk Polyteuhnic Institute. Tomsk, USSP
energy of £01 J. and a rise time of DE-7 sec. 0 Refs. nd

Primary Keywords. ero Gener.tor; Arked'ev Ma ; 100 kV Output nsA ichn . .

Voltage: RoI J St'e Enry Ih O ieie a (04/1975.
oated; 10 Hz Repe.tition-RaReTrars. From: Priboro i Tekhnika cusporimenta 2, 115-119 (March-April

COPYRIGHT! 1964 PUFNU4 PRESS. REPRINED WITH PERMISSION T 1975COPYIGH! 19 PFtl PRSS.REP HTE MIH PEHISIONThe nhareoteristicn of three tores of discharge gaope are eeeem ed

1 order to establish tine possibilty of creating aeplitwde-etabla
high-colt.ge pulses. An amplitude stability of ePpro-imately 20 or
better nay in font be obtainod from one pulse to another. I Res.

9527 Prinory EeyVoydc Spark Ga.; Gas Gap; Self Triggar; Field Distortion
(REAKOOWN STUDIES) Gap; Liquid Gap; Field Distortion Gee
(Vacuum. Electrical) COPYRIGHT: I75 PLENUM PRESS. REPRINTED W ITH PERRMISSION

BREAKDOWN MECHANISM OF SHORT VACUUM GAPS
G.M. Kasiron cod GA. Mesyats
Iomnk Polytechnic Institute. Tomsk. USSR
Soviet Physics-Technical Physics. Vol. 9. No. 8. pp 11411195 (02/96S). 9583
Trans. From: Zhurnal Tekhnicheskoi Fiziki i. N76-14t81 (August 1764) IDREAKOOWN STUDIESI

From the breakdown time characteristics ,f v0cm gaps Fo to I mn (Surface FlashouerC
long in the nanosecond range, and from known eperimental data. A AN IIIESTIGOTN OF PUlSE FLUGHOCER OP SOME SOLID DIELECTRICS IN VACUUM
hypothesis regardin9 the retardat in of the discharge end the process 1.1. Rulcckti ind PT. Kessiron
of its t'ansition into an arc is developed. Experimental data are Tos ' Fulytochnin Institute. Teos. USSR
clearly explained within the framework of the proposition set out. Sn-ct Physics-Technic( Physius. Vol 9. No. 0. pp 1137-1190 (RT'1965).19 Refs. Trans. Fro-: Zhurn.a Tekhnicheskoi Fiziki 39. 1(71-1970 (August 1964)

Primary Keywords: Vacuum Breokdown; Experiment; Theory; I - Gan Pulse fleshovor of various sold Insulating materls in high
Spacing; reekdoun Mechanis oaar' won invosoisoed -inthe range of pulse durations 0.-3.0

COPYRIGHT: 1965 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH microseconds ad iterelectrode distances up to 20 ea The pulse
PERMOSSI N atios were de.ninvd in this range of pulse durations. The pulse

flushoczr coltage depended on the materiel of the secreens. the
finish of -hv h urfae. and field inhomogeseity at the electrodes. S

mS28 Re n
(S2ITCHES. CLOSINGI Primary Raycords; SUrface Flashoner; Vacuum Insulation; Solid

:Gan Goon. SelfI Irsulation; D.1-T.0 Mcrosecond Pulse Durations;
.PADc -VLTAGE S'ABILOTT OF GAS-FILLED SWITCHES FOR VOLTAGE PULSE 20 m Interalectrode Distances; Pulsed Vacuus Spark

GENERATOR Oavs
E.l. Zl ourpo. VTD. MuthCn. LE. Polyensk. and VN. TrRpeznikou COPYRIGHT: 1975 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
SovieT Pi , cs-Techn;,al Physics. Vol. 21. No 3. pp 390-344 (OT/1976:. PEPMISSIOT
Tran con- uc nal Tgic-,iiho i Fiziki 96. 595-OTT (March 1976)0 -r.- aPcloi:,in of voltage pulse generators the system must
be inohlv otable agairst spontrnous breakdown and the pulse length 95th
and re.e tn_ period must be controlled pry precisely. Suitable TPARTICLE ISHS ELECTRON; ENERGY STORAGE. INDUCTIVE; SWITCHES. OPENING)
ci'€ci . carpin n cmc~ecity, are acailble for this purpose. (Gziraticn; Systems; Diiodas, Self)
Switno .ih a stable breakdowt voltage permit simpler solutions. OVCTE FOR AR ACCELCRTGR WITH AN INDUCTIVE ENERGY ACCUMULATOR
Bo'n G*. Dolgochv. F.I. olito: ono IN. Slrokov

Piay Keyuords; 5on Gap; Oreakoun Voltage Stabilization; 100 V Instrunents And EPeri.ectal Techniques. Ve. 21. No. I. pp 11-3
.1eroirg Voltage; AU kA Current; Reliability (2/q78.

COPnPIGHT I97O AMERICAN IsS
5
ITUTE OF PHYSICS. REPRINTED WITH Trans. Fron: Pribory i 

0
ekhnka Eksperimenta 1, I-I6

PERMT SC (Jenuory-February 19701RS IiN In alysis is made of the oceretion of en anode proposed by the
authors 

T
or n electron-otinel system with a longitudinal magnetic

field. hich fi~l, the role of a current commutator and accelerating
951! system in acco.eoturs with inductine energy accumulators. It isISAITCHES. CLOSINCI shown to be possible to create an anode capable of regmiorog a stream

(Gas GAps, Flectrica.) of lou-energy electrons without significant reflection in the
COROLRE DOIl'L-TRIGGER SPARK GAP accunuIation mode and of emitting a beam of accelerated elect'gns

S.!. LEo and Mi0 C acnoc into o gaseous volume in the enopieratron mode. 9 Refs.

:nstrumets And lapor meIecknigues, NO. 4. pp 1133P135 I12/ONEII. Frimary KEywords: E-ieom Generation; Inductive Energy Store; Diede
Trans From. Pribory i 

T
pln.ua Eknoer monte 6. 99-96 Desgh; Anode Dvelopment; Anode-switch Combination

TNocemher-Deuember 19011 COPYRIGHT! 19'8 PL!RJY PRESS. REPRINTED WITh PERMISSIoN
The double-trigger principle in epork gaps operating on the right

b 0n, Of Pastres's corve procides nary fast Action with a high
safety fector In instruments of ths type at a w orking noltage of
1 5 NV the testing vnitoge is at least S 6V. and the lag of tie m n.
dotcharge behind the trigger pulse does not euceed 0.05 microseond.
The spark CA Ps ei 0- ed for a crrent up to S kA and mectric
pulses of spiero mnot ond durat vii. 4 Rcfs.

Primary Key-ords: Sco. Co witch; Double-trigser Gap; Field
Dt-tron Gap; 1 I' Oooroting Voltage; 50 cs
S th . .DuTly, , A Lurront

tPORICStT 1961 PIEhui PpETS. REPRINTD WITf PERMISSION



9599 93

(PULSE GENERATORS: POWER CONDITIONING; POW ER CONDITIOMING) (PULSE GENERATORS; SWITCHES. CLOSING; POWER CONDITIONING)(Systems; Saturable Reactors; Pulse Forming Lines) (Sys
t
ems; Thyratrons; Saturable Reactors)HIGN-FkE9UENCY MAGNETOTHYRISTOR GENERATOR OF POWERFUL NANOSECOND PULSES THYRATRON GENERATOR OF HIGH-POWER NANOSECOND PULSES WITH INCREASEDE.A. Gromov. A.N. Meshkov end V.I. Shishks EFFICIENCYGorkil Polytechnic Institute. USSR V.A. Vizir N.A. Lashub, V.P. trek and V.P. ShcherbininInstruments And Experimental Techniques. Vol. 23. No. 3, pp -67-669 Tosk Polytechnic Institute, Toss, USSRIOA/1980). Instruments And Experimental Techniques, Vol. 22, No. 4, pp 1046-1049Trans. Fros: Pribory i Tekhnlke Eksperimente 3, 118-119 (May-June 190) (C'1979).A magnetic generator for the modulation of devices of powerful Trans. From: Pribory i Tekhnike Ekeperimenta 4, 158-160 (July-Augustpulsed electronics and optics is described. The generator system 1979)contains a thyristor generator of the innerter type, magnetic A circuit of a thyratron generator for short pulses with increasedcompression units based onf frtite, and shaping line with a efficiency nd decreased commutator-current overload coefficient hasdistributed comutator - a line segment containing a saturable been described. The generator according to this circuit using amagnetic substance. The repetition fresuency of the rectangular TGII-250 1SO thyratron with a Pulse power of 25 M and a duration ofoutput pulses is 20 kHz. the Pulsed power is 1 ,MW the duration is 70 SO nsec achieves en overload coefficient of aPProimately 1.5. thensec, the duration of the front end decay is 6 nsec, end the voltage pulse power efficiency is aPProximately 0.8. and the average poweris 3 kV. The supplying voltage is 302 V, with oil cooling. The efficiency is approximately 0.3. 6 Refs.posibili y of increasing the pulsed power is discussed. 1 Refs. Primary Keywords: Pulse Generator; Thyratron Switch; Nonlinear FerritePrimary Knywords: Pulse Generatnr; Saturable Reactor Pulse Sharpening; Line; Filter Capacitor; High Transfer EfficiencyPulse Forming Line; Thyristur Switch; 3 kV Output COPYRIGHT: 1980 PLENUM PRESS, REPRINTED WITH PERMISSION

Volt&ge; 300 V Input foltage: Power Multiplication;
Rap Rated; 20 kHz RePetition Rate

COPYRIGHT: 1980 PLENUM PRESS. REPRINTED WITH PERMISSION

9Vt1 963
(PULSE CENORATORS; POWER CONDITIONING) 1SWITCHES;wCLOSIN 1
(Systems; Satui-xble Reactors) (o~wctoe A TWO-CHAMBER HEAVY-CURRENT IGH-VOLTAGE SWITCHiGi-POWER MAGNETOTHYRISTOR PULSE GENERATOR O.G. 5e:plo. , A.S. Knyazvaton A.1. Nastyuha., P.A. Smi-nov and A.W.GP. tordeev, N.P. Poiyakov. P.P. Rumantsev, V.V. Sinenko and Yu.P. Udovenko V AN

stlin Tosk, USSR Instruments And Experimental Techniques. Vol. 19, Mo. 1, pp 125-126niPlytechnic Irns u T ._ USSR 12/1975).Instruments And E.xerimental Techniques. Vol. 23, No. S. op 1179-1101 Trans. From Pribory i Tekhnik Eksperimenta 1. 113-114(10/190).
Tras. rom Prbor i ebtitaEkserient 5.117119(January-February 19751T Fr Pribory i Thnike Eksprimenta 5, 117-119 A description is given f switch that ill handle currents o

(Septenber-Ontober 19001 )about 500 kA at 1-20 kV with a length of 5-100 ricroseconds for the
The paper describes a magnetothyristor generator which forms first half-cycle in the pulse and a repetition frequency of 0.1 Ez;bipolar voltage pulses of amplitude 40 kV and a leading edge of 0.4 the dezice warks w.th residual gas at 5-0E-2 Torr. 0 study has boenmicroseconds reated at a rate of up to I .~ on a .Sn ad. oftegs€mo iin. a~ s

capacitor. 5 Refs. P w A ;tPrimary Keywords: Pulse Generator; Saturable Reactor Pulse Sharpening; Pso 66 Cuthn; A-Sitch;20 Vc Oprtig voltage;
Thyristor Switch; Unipolar Output; Bipolar Output; COPYRIGNT: 1975 PLEVAM PRESS. REPRINTED WITH PERMISSIh A
zsLp•Analysis; 40 kV Output Voltage; Rep Rated: 1000
HZ Repetition Rate

COPYRIGHT: 1901 PLENUM PRESS. REPRINTED WITH PERMISSION 9649

TOREAKDOW STUDIES; ELECTROMAGNETIC FIELD GENERATION)
(Eaplnding Wires; Magnatic)

ELECTRICAL EXPLOSION OF tHE SKIN LAYER
9604 V.P. Gordienko and 0.A. Itneerson
(PULSE GENERATORS) Soviet Physics-Technical Physics, Vol. 9. No 2. pa 291-297 (08/1964).(Linear Amplifiers) Trans. Pram: Zhurnal Tekhnchcskoi Fiiki 34, 171-070 I(ebruary 1964)

NIGH-OLTAGE LINEAR PULSE AMPLIFIER The destruction of sinGle-turn solenoids due to the ejection ofP.O. Ekstrom. 2.6. Crosby end 0.1. MacAdam molten metal from the shin layer as its is heated by the currentUniversity of Kentucky. Leoington K. 4030 Pulse constitutes one of the difficulties met in using such solenoidshist the mortcky violently, the faster th field . We hae studtied a urThe Review Of Scientific Instruments, Vol. 51, No. 12, PP 1700-1703 to oroduce rapidly increasing magnetic fields. The destruction of the12/1980). solenoid can ensue, nd occurth oeviolently hefsrtefed s. We have tudi.d the
Th, linear amplifier employs moderate-voltege power supplies and 'slow eplosion of the skin layer using single-turn solenoids of

components to generate high-voltage pulsee of arbitrary shape on aWood's alloy, when niolent destruction orate fields andmicrosecond time scale. A linear version of the Marx generator, it is o h ading ede oe cur tpsn soenoids of
limited to a small duty fraction, but can deliver a large multiple of conventhinal materdilo s copr et peel etc.) en iduonits supoly noltage. Its initial application wes generation of aolituis of12 2-1O Wb(coue. th tprocess begins aft tdhueirspecially shaped field-ionization pulses in studies of Rydberg atoms, curraint naimun. other thng bin the sein Rat.
3other thinf oPrimary Keywords: Magnetic Field Generation; CoI Destruction; SkinPrimay Keywords: Pulse Amplifier; Linearized Mare Generator; Lou uty Layer Explosion; Fest-rise Fieldsfactor; S ikV Output Vo Itae COPYRIGHT: 1964 AMERI CAN. IN STIT 1UTE OP PHYSICS. REPRIED WIHCOPYRIGHT: 1980 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH PYR9MIN

PERMISSION

(PULSE GENERATORS) 9650Line Type) IfNROY STORAGE, ND9CTIVE; SWI1ChES, OPENING)

HIGH-VOLTAGE SQUARE-PULSE GENERATOR WITH ENHANCED PULSE-TOP STABILITY (Systems; ExpAosivV Fuses)
V.. ilppv HEGYTRANSFER P0OM AR NUTV STORAGE T7 AN IHEOUCOIHE LOHO BY MEANSV.lipp E i tTv, . .2 OF AN EXPLOSIVE CURRENT DISCDONECT-'i2mets End Experimental Techniques. Vol. 24. No. 1. PP 125-126 L.S. Gerasimov, V.I. Ikryannikov and A.l. Pinchu

Trans. From; Pribory i Tekhniba Eksperimevts 1, 120-122 Hovosibrsk, USSR
(January-February 1901) Journal Of Rtylied Mechanics And Technical Physics. Vol. 16, No. 1. ppThe paper describes a high-voltage snuare-p.lse generator made of 41-40 (02/lETS;.four sonnected fine-section twin shapiqo lines, commutated by a Trans. Fr; Zhurnal Pikladnoi Hekhaniki I Tekhnischeskoi Fiaiki 1.controlled multigap discharger. Th, stability of tho pulse tvp is 55-59 (Junuary-Fsbruary 1975)enhanced by delaying the connectior rf twv uf the Shaping lines. 

Tt
.v study is sods of swtching of current from an inductive storagevoltage across the lao) As 401 bV, ti-a pulse duetion i O by electrical explosion of a wire shunting en Inductance inmicroseconds, and tin nurrent is up to 1.5 kA. The pulse-top conformity with a model based on surface vaporization wa4es. it is

irregularity was <= 1%. 3 Refs. astab'isnvd that the nature of the Process is determined by certain
Primary Keywords: Pulse Generator; Twin Pulse Shapins Line; Canvrolivid dinansionless parameters of the systee. The modes of mostPia-section Lin; rliturc-ct Lines; 40 effiiant trarSfr of energy to the Isad are determined. 4 Refs.Output toltDge; I Per Cent Pulne Drop; 70 Primary Keywords: lnductise Energy Store; Inductice Load; Opening

Microecnd Pulse D .. tioh Switch; Exoloding Wire; Explosion Modeling;COPYRIGHT: 090 SPLENUM rES. REPRINTED WITH PERMISSION Efficienry Considerations
COPYRIGHT: 1976 PLENUM PRESS, REPRINIED WITH PERMISSION
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9612 (AREAKDOWN STUDIES)

(PULSE GENRATS)odng Wire)
Trigger)I EXPLOSION OF A METAL BY AN ELECTRIC CURRENT
LIGHT CINTROL-PULSE DETECTOR FOE THE CURRENT SWITCHES IN A HIGH-VOLTAGE S.W. Lebedev

PULSE GENERUTOR P.H. Lebede Physics Institute. Academy of Sciences of the USSR,V.N. Ehiseev, NO. Iven and V.F. Kondakov Moscow. USSR
Instruments And E Iperimental Techniques, Vol. 23. No. 1, pp 150-153 Soviet Physics JET. Vol. 5, H. 2, pp 243-252 (09/1957).102/1980). Tress, From: J. E)ptl. ThIoret. Phys. (U.S.S.R.) 32. 199-207 (FebruaryTrans. From: Pribory i Tekntka Eksporimente 1. 149-151 1957)

(January-February 1900) the destruction of metal wire at currents of SES x SEA amp/cu.cm.
A light-pulse detector immune to interferens is described for an was investigated. Two different types of processes were observed:optoelectronic control system for the effectors for charging-current rupture of the melted wire into macroecopic fragments by surfaceswitching in a pulse enerator. The threshold for the light Pulse s tension forces, and eplosion of the melted wire caused by changed in

5 lv. The parsissible parameters for interfering pulses at the its volume properties. The abrupt change in the .eecttical,nly terminals era am.litude 12 V and duration I00 microseconds. conductivity of melting tungsten, molybdenum, platinum, or nickel waThe device is powered Vrom the htgh-voltege circuits. 2 Refs. measured. A Previous conclusion. that the energy of the metal atPrinery Kohaords: Trigger Pulse Ganerator; O,tical Trigger; Spiral uhich Its electric conductivity vanishes depends en the current
Generator; Phototranni sli; Pulse Transformer; 10 density, is confirmed. I .efo.kV Output Voltege; Tt:.ry: Ecceriment Primary Keywords: Eaploding Wire; Tungsten Wire; Molybdenum Wire;COPYRIGHT. 1980 PLENUM PRPSS. REPRINTED WITH PERMISSIOH Platinum Wire; SE6 A/sq.cm. . Current Density

Conductivity Change; Several EnPlosion Reg mesCOPYRIGHT: 1957 AMERICAN INSTITUTE OF PHYSICS REPRINTED WITH
PERMISSION
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(BREAKDOWN STUDIES; EREAOWN STUDIES) 90

(Surface Flashover; Gas Optical) (ENERGY STORAGE, INDUCTIVE)
PHODINDUCED SURFACE DISCHARGE (Systems)

.edr . Lrantyk, I.V., odohokii and P.M. Rogovtsv fMATCHING OF AN INOUCrIVE EN ERY STORE AND A COIL WITH LINER WITHAG.ov di n. L-evntPyk 1.9 .mosh i ad P Rogo-teen LIMITING OP BREAKING VOLTAGES y h y297.) E.A. Zotoa., l.A. Iven. ,A.P. Lototskii and V.A. Trwkhln

Trans. From: Zhurnal Tebhnicheskoi Fizibi 49. 214A-213z (October 1979) Vnwer Engineering. Vol. IA. Ho. A. P 7;ll 101l|97A).
The surface discharge at a dielectric surface illuehiated by a Irons. Prun: Iroestipa Akadmii Nask S. Energetika I Transport IA.

Canon flashlamp is studied. The breakdown field is two orders of An d,.ctioe e ie dscribed for Powering amagnitude lower then that for a conventional surface discharge. There aetellic i'ner driver. The mismatch of generator and lead impedances
is a threshold irradience below which a surface discharge does not is cnird g:avt~tatioely and limits are Plocur Adi'a tr 1.ti. . to bens twre. thIt~aivl .n dii i hI ando the frthlt 0 is" tch.
occur. A direct relation ecists between the discharge and the The Peak discharge voltages are calculated as a function of lepedance
appearance gf a vapor layer at the surface. The discharge delay tine mismatch and its effect on liner acceleration is considered. 4 Refe.
is foun s a fwnction of the irrdiance end the electric f d. At
the threshold electric field the delay tise is euch longer than the Primary KeyAords: Dytgem;PeakDischarge-pu n S eto
light flash. Various factors which contribute to the photoinduced Voltage; Limiting Parameters; Impedance Mismatchsurface discharge ea discussed, It Refs.

Primory Keywords: Surac" Flashover; Xenon Fleshlemp Illumination; COPYRIGHT. 1978 ALLERION PRESS. INC.
Effect On Flashover Voltage; Surface Vapor Layer;
GEly Meosurement

COPYRIGHT: 1950 AMERICAH INSTITUTE OP PHYSICS. REPRINTED WITH
PERMISSION
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(BREAKDOWN STUDIES)
967S G. Electrical
(EREAKDTWN STUDIES; SWITCHES OPENING) THE PHYSICS OF HIGH-VOLTAGE NKANSECOHD DISCHARGES IN DENSE OASES
(Eplodicg Wires; ExoloSive Puses) L.P. Babich, TV. Lotko end L.V. Terasov

USE OF AN EXPLODING WIRE AS A CURRENT COMMUTATOR Radi4phiysics And rtuntum Elentronics. Vol. 20. No. 4, pp 436-442
Y.A. Ara'v and V.P. Kalinic I0t/I)71.
Iistrusonts And Etpori .tal Techniques, No. S. pp IIAN-llAN 10/1968). Trans. F-i Iovestiye Vysshibh Uchebnykh Zavedenii, Radioftlike 20.
Tra~r. From: Priboi" i Tekhnika Eksperimonta 4. 140-142 67-AtS (April 1977)

)SoPtssber-Octobor 1968) The article sets forth the results of experimental investigatiors
Powerful electrical dischargen through a conductor are of nanosecond electric] discharges in air at eteospheric pressure in

choracterizod by the presence of a so-coled current pause stesning fields with an inensity of lEO tics. Information is obtained ci
fry the large resistance of the high-pressure plassa formed upon coltaga pulses, attained during a discharge, on the conductivitycsIo of hed to t crrents in the dtcharge gap and on the light smssion of differenttheoio coductor. This Phon. edso h: Possibiiy rgoso h ~cgg,| ssont~ lcrn hee•I

of usin an oeplodico wira (or foil) as a fast acting current r of the dis'arge. It i rgie
coo-i..Uator. Such cosnutators ae used presently meanly for fest eceeding the epplod voltage are generated is accordance with the
transmssion of mognatic energy to an inductive or active Iced and rise in the condonticity current. A conclusion is drawn with resp.ctfor promction of a capacitor back against discharge the disrupted to the dotorsin'ng role oN tunaway' electrons in the development ofsection of the bank. In this erticle we presnt information on the discharges. 35 Rafs.oeretion of a connutator which is based on in efloding wire with a Erary KEywords: Gs Breabkdown; Air BReakdown; Atmospheric Pressure;
cocaratively long current-redistributon time, about 100 Voltage Measurement; Current Measurement; Light
ricrosoconds. A capacitor bank with a capacitance of 2 or 3 F Enission Masurement; Thery; Runaway Electrons
served as the current source in the char'gig inductance circuit COPYRIGHT: 1977 PLENUM" PRESS. REPRINTED WITH PERMISSION
L I0.478 eH. and the discharger acted as the switch. The currents in
the charging and discharging circuits were .e.sured by means of
shurts. A powerful 1Fp . fnon flashtube was used as the nonlinear 9702
load. N long duration of the redis tribution of the curres was IPARTICLA DEEMS. ELECTRON; SWITCHES. OPENING; ENERGY STORAGE. INDUCTIVE)
secured by a high resistance of the tube at the initial stego of (Generation; EvNlosive Fuses; Systess)
dsoche. We note that when using this system of adoitting energy to DIRECT-ACTIOH ACCELERATORS WITH INDUCTIVE ENERY STORAGE AND EXPLODING
U
t
h tube, the discharge in it develops in the presence of a rep CODUCTORS
varying voltage equal to the voltage at the commutator and YuD. Bakulin, V.S. Diyankov, V.P. vclep. A.I. gormilitsyn .N.
determnable by the properties of both the tube end commutator. 0 lavrent'ev, '. (uchirokii and P.1. Martynov
Refs. Instruments And Epperimental Techniques, Vol. 22, No. 2. Pp 325-327

Primry Keywords: S )Ih/179).
Secondvry Key.ords: Exploding Wire; Opening Switch; Current Pause; I00 Trans. From: Pribory i Tekhnika Eksroriaente 2. 34-37 (March-April

Microsecond Opening Time; Flashlamp Load; Copper 1979)
Wire Two generators of pulsed bramsstrehlung and electron beecS ae

.lncriboA, the IGUP-I and IGUR-I1 instruments, in which inductive
storage devices with eploding conductors are weed. At a oltae& of2.8 MN on the accelerator tube and a current of 44 kA through the

9695 tube the IGUR-I provides a breasstrahlung dose of 110 R at a dieteace
(INSULATION. VACOUUM) of I m f-on the anode, while the IGUR-Il at a voltage of 3.7 MV on
(Reviews) the tube and a currnA of 71 hA Propidas a dose of 700 . On bpth
VCUUM ELECTRICAL INSULATION. PRINCIPAL PROPERTIES AND RESEARCH PROBLEMS instrusents the half-width of the brnsstrahlung pulse is regulated
1.9. Slinkov in the range of 0.1"-0. microseconds. Electron bces with as energy
Power Engineering Vol. 13. No. 1. PP 19-29 (01/1973). fens.ty of 300 J/ss.ce. era etracted frome the accelerator tube . N
Trans. From: Gavestlya Akadeii Hauk SSSR. Energitik i Transport 13, Rfs.

24-SA (1975) Primary Keywords: Field Emission Dieod; Direct-action Accelerators;
The viability and desirability of vacuum insulation are discussed Evploding Wiro; 303 4/sonc. Energy Density;

in this paper. The author Points out that vacuum insulation can High-vltago Pulse Generator; Inductive Energy
theoreticaly withstand voltage gradients of over MV/,mm. is self Storage; Mtgnetohydrodyn ic Calcl ations; Reduced
healing, and displays a conditioning. Areas for future work are Electromagnotic Inductior
pointed out. 13 Refs. Secondary Iywords: Eresestrablung Radiation Generation

Primary Keywords: Vacuum Insulation; Rvi w; Vacuwa Ineulation C PYPIGNT: 179 PLENUM PRESS, REPRI)N'E WITH PERMISSION
Properties; Present Prformonca Limitations; Future
Perfornsce Improvement

COPYRIGHT: 1975 ALLERTON PRESS. INC.
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H6I (ENERGY STORAGE. CAPACITIVE)
(POWER CONDITIONING) ICapacitor Zonk,)
(Saturable Reators A FFECT IF ELEMENT DISTRIBUTON IN A CAPACITOR BANK ON THE CURRENT PULSES~~~~~~I A tP l.R..t TO LIU IS E D PLAMA IN JECTOR

THREG-TIME',I!rNAL ANALYSIS OF THE MAG4ETOJYHAMIC FIELDS IN I.VN..- H.A PUShtyltv' EDI. PanachLSVi and L.. ShshlyA NiC
ELECTRTMAGN.TIC DVICES TAKEN INTO ACCOUNT TOE DYNAMIC HYSTERESIS LOf S eK. .Aviation MsT t. 5 nTSaito Kher'boo Aciation Institute. USSR
YTokyo. JSovie Phyoio-Toc cnice Physics, Vol. 18. No. Av pp 749-751 (12/1973).
i ransty. Jpan Trans. From: Zhurre1 Tekhnicheskoi Floiki N1. 1079-1183 (June 1973)
IEEE Tg tc, Vol. MAOA system of euations is derined for the operation of a pulsed

T no aid jin Nhibitino dynamic hysteresis loops VIpsmI a i njector whose cepecstor bank consists of distribvted
isnou aede field ouatin ohibtngdne i hsri qlotioop "et. T amplitude and length of the current ulse is the
isoroornslo j on Atis magneticfi eatin acsyst of n~ector are analyzed as functions of the element distributio n I the

S ic circui e tnt A ak. 5 R.s.
dynamic hysteresis loops is derived be the method of magnetic Primary Keywords Distrbuted-eloment Capacitor Sank; Plem Gun; bank
c,.cw~t. BY neon. of sagnetic power inuariant transformation, a Analysis; nalyticel Solution
sys-T of Uwo-dinonsiorl magnetic circuit eoettons is trnsforsad COPYRIGHT! 1970 AMERICA INSTITUTE OF PHYSICS. REPRINTED WITH

: o sren of three-Aimensiona eagnetii circuit equtions ThisPERISS
s so nf tnree-dinsi'nl magnetic ciruit equations is discreticed
in ,me by a finite difference method. A Systci of three-dimsnsionol
magnotic rircuit eQuotons discretized in time is solved by a simple 9705
iteration ethod, using a relaetion parameter. As an ecOsple. a IPULSE GENERATORS)
systee of three-dimensionol eagnetic circuit equatin of a simple (LE TE)
saurable reactor is derined. Also. the numerical solutions of SYSTEM FOR TWO-PULSE SUPPLY OP A LARGE STREAMER CHAMBER
drnaeic hysteresis loope in a saturable reactor are vrotnad V.V. Govorov. V.A. Oavideko, ,A. Dolgohein, V.A. Kanteervo A.N.
together with those f eTpsrimprtol results A Refs.

0Frinury Kyiuords: teturoble Reactors; Dynamic Hysteresis Loop; Theory; esede ndn.gSo n s M ,
Muscow1 EnguI iorlg-SPhy*1cs nttt.MsoUS

: umericol Calculation; Magnetic Circuit Model lnitnvnnts And Evperimentl Techniques. Vol. 19. Ho. 1. pp 32-34
COPYRIGHT: 1982 IEEE, REPRINTED WITH PERMISSION (02/196).

Trans. From: Pribory i Tekhnike Eksperieente 1, 32-34
(Januery-February 197k)

A high-voltago c ircuit for supplying a streaesr chember with two
9A97 pulnes spaced in time is described. Two-pulm - Ply is used to
(ELECTROMAGNETIC FIELD GENERATION; REVIEWS AND CONFERENCES) achieve brightness separation of mueh and a. ,n tracks during the
(Magnetic; Conferences) recording nf muon-e decays in the S- streeer cisber used en the
CUNFERENCE ON MEGACAUST MAGNETIC FIELD GEHERATION BY EXPLOSIVES AND proto oynciirotrnn of the Institute of High-Energy Physics. S Rats.

RELATEO EXPERIMENTS Primery Keywords: 2 Pulse Supply System; 800 kV Amplitude Nigh-voltage
N. Kroeptel (ed.) ad F. Hierlch (Ed.) PuIse; Mar. VPG Generator; Track Brightness;
Publisher: European Atvnic Energy Community (Euratoe). Brussels Stabilization System
(07/19A). Secondary Keywords Streamer Chamber

This conference record contains 27 mapOr relating te the CaPYRIGt: lNTA PLENUM PRESS REPRINTED WITH PERMISSION
seneretlon of voi high :agnetic fields ENplosine compression of a

'ak field is the chief method considered. Several papers cons.dcr
She effects of these fields upon aatarials and the generating
apparatus. There is also a brief session concerning oaglnsino MtS

goneratcrs 279 Refs.
P--marv Ryiord9: magnetic Field Gen.eration Flun Compression

Geverators; Materials Interantiori Explosive MO
erator; Current Ao Iic Nt

CIpYR)GvT IVA 19&UROPEAN ATOMIC ENERGY COMMUNITY
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(ENERGY STORAGE, MECHANICAL) (BREAKDOWN STUDIES)
(Rotating Machines. Materials) din eHIGH-CURRENT BRUSHES. PART IV: MACNINE ENVIRONMENT TESTS(EpoigWrsJ . oh aN 01 S. R TIV;MACS ELECTRONIC SHUTTER PHOTOGRAPHS OF EXPLODING BRIDGE MIRESJ.L. iihnsoin And O.S . Taylo . ,NA. Allen. C H. Hondrieks, E.B. Hlayfield and F.H. Miller

Westinghoue Research and DOolopet Center. Pittsburgh PA Michelson Lb. Chind Laks. CA
IE Transations On Ceienents. Nybride. An auecu gTchn.oow Miha. Lab China8ake.6C
Vol. T-3s.co.s Oh nts yb s And p Anuf(ctur/ng To The Review Of Scientific Instruments. Vol. 24. No. 1. pp lEAR-lOANVol. CNMY-S, No. 1. PP $1-31 (03/199(1119s)

Brush performance has bean investleated with a view te establish TheNSG i r
whether or net continuous very high-current density oeration is .he eoperiaent reported in this note is intended t yield soa
feasible for ny erellel brushes running under caching environeent idea of the I hcrosconic end sicroscopic phenosene associated uith en
conditiors. The ultisate objective is the developeent of exploding bridge wire during the first few aicroeconds of the event.
sliding-brush contact systems for edvenced powerful electrical R Refi.dchines that require large currents in order to echiene high Primary Keywords: Exploding Wire; Bridge Mire; PhotographicDiagnostic; 11-9et.oc; c Shtt;HihTmea

effici enc es nd seal) volumes. Using a homopolar generator designed sti Ro n htt
for that purpose, the performance of a full coemplement of 92 brushes COPYRIGHTR 1953 AMERICAN INSTI a PYCS, R1iTED "ITH
ws evaluated under conditions that included electrical loads to 95.0 H R MIS N I
A (I.6 MA/sqom.) end a slip ring speed of 42 a/s. Based on test date ERMISIN
presented. amveetry in the anode and cathode brush electricel
contact resistavoes and wear rates of about 2:1 were found. Under the
vovin.. .nposed lad conditions, the anode end cathode brush 97RS
interface contact voltago Cops are 0.l end 0.08 V. respectively. (BREAKDOWN STUDIES)
Typically. the highest sinensionless linear uer rate (anode brush) (Exploding Mires)
is - l. TE-Il. 1his ear rate is about one-sioth that ef VISUALIZATION OF CYLINDRICAL SHOCK WAVES
diesel-electric locomotive motor brushes. which elide on contact F.D. Sennett end D.D. Sheer
surfaces of similar peripheral speed but with less than one-tenth the Army sment Research and Development Commend, Aberdeen Proving Ground,
electrivlc load i;posed here. The high feasibility deontreted for MD 21105
mltpie-brush high-current operation is attributed to the use of The Physics Of Fluids. Vol. 2, No. 3. pp 356-339 (In/19p9),
silveroraphite brushes (1.75 eons fraction silver). e hnnar (e.g. In a previOUS paper a method of sirror back-lighting in introduced

humidified carbon dioxide) environseot, end cooling of the brush to make visible the cylindrical shock wave formed by an exploding
hvLdxrs and slip rings. 7 Refs. wire. The present note offers en altrnative scheme which has the

Primary Keyords' High-Cur et Brushes; Machine Environoent advantace of tracing the path of the shock weow over a longer
Conditions; 1.6 MA/s.n. Electrical Loads; 42 mis interval of time than in the earlier method. 1 Ro.
Slip Ring Speed; < 1.7E-ll Lineel Anode Brush Wear Primary Keyuvrds: E -oloding Wire; Shock Wave; Dianostics; Backlit
Kate; Contact Voltage Drop; 2-1 Anode end Cothode We: Long Observation Tine
Drush-to-ri.g Contact Resistance COPYRIGHT: 1759 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH

PERMISSIH

9730
CDBEAKDOWN STUDIES) 9786
(Evploding Wires) IELECTROMAONETIC COMPATIBILITY)

9ECHA ISM FOR INTERRUPTION OF CURRENT FLOW AND PRODUCTION OF SHOCK (Hardness)
WAVES IN A METAL HEATED By HIGH-DENSITY CURRENT PULSES ELECTROMAGNETIC VULNERABILITY (EMV) TEST1NO OF AIR LAUNCHED VENICLES

NA. Protopopov and ON. Ku-'gavchuk V. Morsts
Soviet Physics-Technical Physics,. Vol. A, No. 5. PP 399-404 (11/1961). Wright-Patterson AF, OH
Trans. From: Zhurnal Tekhaichesko Piziki 31, 557-56 (May 1961) IEEE 1931 National Aerospace And Electronics Conference. pp ARE-690

One of the most complicated unsolved problems in the heating of a (05/1981).
meatal is the interruption in current flow and the relation of this The alectromngnotic environeent from military emitters, worldwide,
effect to the shock waves which are obstrved experintallv. In the has increased significantly in the pest two decades. It is
present word we have inoestigeted explosions of wires characterized anticipated there will be further increases as new high powered radar

by a high rate of energy introduction. In order to indicate the rate systems and other emitters are introduced intv defense inventories
at which the process takes place, we may say that in the present This paper addresses the need to consider the effect of these
eoplanation the duration of the first pulse (up to the first current environments in the design of nissile systems and the testing that is
interruption) caries from 2E-7 to I.SE-6 sac while the total length required to insure hardness. The new family of cruise missiles end
of the explosion process Ceocept for cases in which low voltages are tactical air launched cissiles are typicel of the systems where EMAused) is less thn 4 aicroseconds. N Refs. gust bea major consideration. The author also discusses operational

Primary Keywords: Esplodino Wire; Current Interru.tion; Shock Mave; environmrnts, test facilities. instrumentstion and EMV hardening. 7
Tungsten Mire; Air Environment; Glass Environment Refs.

COPYRIGHT.. 1961 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH Primary Keywords: EMPI System Nerdening; Evironment Characterizaetion;
PERMISSION Test Chamber

Secsndary Kevwords: Missile Systems
COPYVIGNT: 1531 IEEE, REPRINTED WITH PERMISSION
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CPOAIER iRANSMISSZIN)
(Cables) 9797

RESISTANCE P METALS AT HIGH CURRENT DENSITIES (ELECIROMAGNETIC COMPATIBILITY)
V.V. Bondarenko. ! .F. Enrtskhave, A.A. Pliutto end .A. Choipio (Lightning)
Soviet Physics-JETP, Vo. 1. No. 2. pp 221-226 (09/19S). A RECURSIVE TI E DOMAIN ANALYSIS OF DISTRIBUTED LIhE GRID NETWORKS WITH
Trans. From J . Rover. Theoret. Phys. USSR 2R. 1-198 (1955) APPLICATION TO THE LIA/EIP PROBLEM

Results are given of an investigation of the dependence of U.S. McCormick
resistance of a few mtels on current density. Comparison is made of Wright State University. Dayton., ON 4543
experimentel curves, presenting the dependence of resistance for IFEE 1981 Natisn.l Aerospace And Electronics Conference. pp 13?08
copper, silver, platinum end other metals my the amount of enorgy (S/ORL).
introduced. with curves and calculations from tabulated data. For Modeling the aircref) fuselage asa two-node, T[n. beet
these metals. Dhe's law is mintained up to current densities of distributed network, a recursive tine degin technique is presented

ut , E7 A/sq.cm. 7 Refe. to estimete the fuselage skin-current induced Ly a resote lightning
Prigery Keywords: High-current Cable; Cable Resistivity; Resistivity strike. The technique involves the dateroination of the two discrete

vs Currant; Copper; Silver; Plabsum nodal troufr functiuns followed by en applicacion of Duheel's
COPVRIGHT: 1955 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH theorem to the distributo. electromagnetic excitation case. The

PERMISSION Fnrior "ransfor.. cf "hy induced fuselage skin-current is dPesented
as a functmo of ths azimuth and elevation angles of the incidect,
plans electrorxonetio lightning eocitation. Reference to the FONTER

9748 and SOAA flight ero.rams is cede along with a discussion of future
(BREAKDOWN STUDIES) application orian. 2 Refn.
(Gas. Electrical) Primary Koy.:',. Distrib ed Network; Modeling; Lightning Effect;

THE DEVELOPMENT OF THE SPARE DISCHARGE lheory
T.E. Allibone and J.M. Meok Secondary Keywords: Aircraft Shielding
Proceedings Of The Royal Society Of London. Vu!. A166, Ni. A92t, pp
97-l6 (05/19 1).

PuLsed gas treakdown with several electrode geometries is tie 970)
subject of th s paper. Point-plan. pint-eint: sphere-point, and . (ELECTROMAGNETIC COMPATIBILITY)

sphere-plane rlectrode configurations are considered with both (Lightning)
polarities used fur soAh configuration. The velocity of the leader ASESSMHT (METHOOOLOGY OF THE LIGHTNING THREAT TO ADVANCED AIRCRAFT
and main str~vo are eosured photographically for each case and R A. Persia (1) end G.A. Duoro (2)

reported. MuLtivLe strokos ore considered. 23 Refs. (1) Elctromegnotic Applications, Inc., Denver. CO
Prlrarr Kyuvrds: Gas Drexkdown; Long Sport; Several Electrode (2) Wrght-Pattsrson APE. OH

Geometries; Point Electrode; Plane Electrode; Leader IEEE 1931 National Aorospeca And Electronics Conference. pp 491-697
Velocity; Spark Velocity (05/19E1.

COPYRIGHT: 193R ROYAL SOCIETY OP LONDON One research and development area of primary interest to the
axionics community i1 that of assessment methodology for lightning
vulnerability. The work in this area is concentrated on increasing

the general understanding of the physics of the aircraft-lIghtning
interaction and on developing specific laboratory threat e mulstion

9757 tasting technivues. This area has two eplementary facet$;

(ELECTROMAGNETIC PIELO GENERATION; ENERGY STORAGE; PULSE GENERATORS) testing/simulation and nelytics. The prime objective ef the

(Magnetic; Reviews; Reiews) assessment methodology activity is to provide design inputs for
A METHOD IF PRODUCING STRONG MAGNETIC FIELDS airvroft protection as well as for qualificetion for safety of

p,1, Oepihga flight. In this Paper, recent advancements are discussed in both

Cenendish Laboratory. Cambridge facots-testing/sirultion and analytics. These advancements have been

Proceeding. Of The Royal Society Of London., Vol. 105, No. A734., PP made ossible with the incorporotion of nuclear electromagnetic pulse
6A5-711 (6/1924). technology end recent indications from measurements of natural

This paper provides a review of energy storage techniques known at lignhtng that suggest significantly greater electromagnetic energy

this tine. Capacitive, inductive, end flywheel stores are all 'nists in the frequency range where increased coupling effigiency of

discussed with the inherent limitations and practical difficulties such energy is Possible to the aircraft. 19 Refo.
pointed out Switching problems and diagnostic systens are discusna. Pri-ary Keywords: Lightning Characterization; Laboratory Sieuletioni

The generation f magnetic fieldS to 511 kG are shown to be easible Waveform Synthesis
by using the desrri.ed methods. 2 Refs. Secondary Keywords: Aircraft Hardening

Primary Keywords; Enemy Storage; Review; Capacitive Store; Inductive COPYRIGHI: 1981 IEEE, REPRINTED WITH PERMISSION
Store. HochacicaL Store; Switch; Koplosine Pose;

Magnetic F eld Generetion; Solenoid

COPYRIGHT, 3924 ROYAL SOCIETY OF LONDON
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CEECTROMAGNETIC COMPATIIILITYI 9797
(0 oinding And Shielding) (PULSE GENERATORS; PARTICLE BEAMS, ELECTRON)(Grounding (Line Type; e.rat on)THE NAVY F/A-SRA HORNET ELECTROMAGNETIC COMPAUIRILITY PROGRAM DEVELOPMENT OF 36-MEGAWATT MODULATORS FOR THE ASTRON INS-MEGAWATT
J.R. etterer (1) end J.J. Fisher (2) ELECTRON ACCELERATOR
(1) McDonnell Aircraft Co. St. Louis. NO 63166
(2) Nausl Air Systems Commend Washington, DC 20341 eL. Smith LabIEEE 1981 Ntion..I Ae.paar nd Electronics Conference. Lep 69-r02 A .(5 191). EEF Transactions Om Nuclear Science. Vol. NN., No. 2. PP 37-67

INA.(0996 )
The FiA-ISA Hornet is e firtst line cerrier-deployed aircraft A OSA-i.Dloihgadvnce copoeie Irvcure en stte-o-th-le diita foA IlII-meeewatt peak-power lineer electron ecceleraeo.' is required

Sdv cd co ructures and state-of-the-art diitalnt theronucler fusionelectronics including a digital fly-by-wire flight control systam, farerinental denice. cleled the Astron, which is now under
Receusa the electromagnetic environment (EME) generated on present construction et the Lawrence Radiation Laboratory in Linereore,
daycarrier decks can reach field strengths oner , 10.0 Volts/meter California. The Astron will determine the feasibility of as actual
at some frequencies, electromagnetic comatbilty EMC) challenese iil ofcompatibilityn CECfhloosuso re.ctr ut,~zn h rnilso
were presented. The approach to aircraft EMC design established for confinement and heating of a plasaa by establishing a lone rotatine

Z ePA-18. required using the eirfram onlo-o :mtvt enlosedI* in
layer of relatnlsnic electrons. The linear electron accelerator

electroeagnetic (EMI sld. This shielding convct alowed equipment under construction is designed to croduce a Pulsed electron beam with
located within the a'rframe shield (e.g. equipment bays) to be an energy of S Met unr- 1.03. a pulse current of 200 amperes. with a
dasiuned to a less severe EM ennironment than ecuipsent located pulse duration o C on t a r s . Th
outside the airframe shield (e.g. the cockpit or wheel walls). Usirg accelerate- will be of the induction type utilizing large magnetic
the airframe as an electromagnetic shield presented a significant cores. Aporo y u00 In wi p.u d e
Challenge. partic.ularly because grahit/no O/e copoiecrs.Aromtey4 oeswl be use adeahoewlchalenbeaus ihts/.x Co.) asltts contribute a minioum aceleration of 12.110 volts. The details of therepremant mvre than en*third of the F/A-ISA surface area. Overall. design and doype modulator used for.puingthis concept was found to represent the least cost, weight, and dersiand capaleo of eunu m pe poer of A m wtts wil bIde;g i~ctbohtoth arr^etn to the actr t' -dre an c Pe~ef an O~tuSekporOf6 tt,, wilob.
ecg impact both t the irfrme. lctr or drscussed in detail. A type 6587 ard type 5949A thyratron were

rl. eoni s u n I Ees Lifo-toccod at 32 bY. 2u11 a pores and 60 pus. Useful life in eces
t S e o; D ensign Consideations; Materials o our was b 'ad. In ddition, it was necessary to deineci
Study. r me Testng orone-rsstn ntrs for this applicutaon. Life data an f9 .

Secondary Keyuordm Aircraft Shieldi
CPR T 91 IEEE, REPRINTED WITH do r fu alcooctr suitable fo pation at I-C.t-ncrseconds (70 amplitude points) pulses with A0-nanosecnnd

rise tine, and at 60 cs r. .resectad. 15 Refs.
9790 Primary Eeywords: IA-megav'tt ModuLater; lOl-meiaautt Linear Etctron
(SWITCHES. OPENING) dcyoleratvr; lso Pulsed Fletron Roam Enerey. 0
(mechunical) Amreres Pulse Current; .25 Microsecond Pulse

ALP CYCLE AIR BLAST GENERATOR RREAKER FOR NIGH POWER TESTING FIELDS urtieo; Acceting i rC Field;
. KrE echbouol Fusion
Allsonolne Elektrloitats-Gesallchaft. AES-TELEPUNEEN COPYRIGHT: 1962 IE. REPEINTED WITH PERMISSION

nochsca~n~igssnhaltgertfabrlk. Kennel. FRG
IEEE Transactions Os Power Apparatus And Systems. V.l. PAS-91. No. 3. 9799
pp 747-752 1f/1972).

Gnator breakers in high-powor testing fields, the back-up (OREAKOOi STUDIES)brea~ers. face the function of saetn breaers thet hans to protect lEvploding Wires;
both 55. ratn t ha fctst beaker v frm bsk. heg vetosd by aELECTRICAL EXPLOSION OF METAL WIRESbeeoth agm., ator Rnd the tet b,..ker from being ov-rstressed by I .F Kviarkhtsav., A.A. P tE A.A.P ,hero mn .. Sn~ek
short-circuit current of undesired duratio . The heaoy short-circuit I.F. liut d V.Y. odrkSoviet Ph/sics JETP ol. 3, NO. .0 0-51 l08/1956).currents of modern generators enforce the deveo nt of generator Trans. From 4. Evpsr. Theoret. Phys. USSR I0, 42-55 (January 19060circi t-br:kers of high bre.king .. P.ictes. In thvrl pafper,: :P.,.r I,:tIh,_m. h ; *1

ciroit-reaersof ighbrekingcapcites.Is hispapr aShadow photography end osctlograms of the current end volteec are
generator .b. is described having a rated breaking capacity of 161 uso to investigate wires exoloded by electric current. It is shoun

kA v s~Ce 1e~~ f S.9 kV. Ths crutbreakr the •b68 at acserice r ctaa of 104 E.is ircu lyibreaker is a Sthot the energy liberated in *he wire at the instant of the first

half-ccl breaker Capable interrupting a s trclcurrent pulse is sotis less then the energy needed to oore
the first current zero passage. Due to its short minimue arcing tine the wire fully, and sometimes considerasly more. Shedow photoeraeh
thi breaker is suitable for synchronized breaking operations and so of the suovessice stages of wire evplosion show a strong dispersion
permis an economical testing of oircuit-briakrs. This testing c pulse. A
method Is alI described. 7 RIf. of the i,. the flow of the firms curr:"tmpulse.A
Pimary Keywords Circuit-breaks;Nigh Power Tasting Fields; qualitative soPlnatior is ome.n for the basic features of the wireIY So 1 k1h erv est ag ed; PowekA explosion phromenon. tabing into ..coun

t 
the high mechanicalBreakiog Capacity; 15.4 iV Seroice toltaga; Power srossos produced by heting and the radial pressures due to the

Line Fretuency
COPTRIGNT.. 1972 IEEE. REPRINTED WITH PERMISSION cagr. lc field produced by the current. 20 Refe.COPYIGH; 17Z EEE RERINTD UTH ~flISSONFriner; Keywords: Eveloding Wire; foltage Measureeent; Current

Measurem nt; Photograyhic Oeonostic Shadoweraphy
Energy gelanca

COtRIOGlT: 1956 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH
9791 PERISSID4
(PULSE GENERATORS; ENERGY STORAGE. CAPACITIVE)
(Capa-citr Banks; Capacitors)

A PULSE GENERATOR FOR SHORT MEGAVOLT PULSES WITH A RISETME IN THE
NANDSECOND REGION 9800

N.R. Nilseon. L. Hoobers, A. Svedberg and J. Nipple (IREAKDOWN STUDIES; INSULATION. MATERIAL)
Research Institute of National Defens, Stockholm. Sweden (Surface FLashncer; Selid)
Physic. Script&, qel. 1, pp 193-196 (119701. ELECTRON AVtLAHCHE AN0 SURFACE CHARGING AN ALUMINA INSULATORS DURING

The design of a Mare-GoodIeS pulse generator Is deIcribed. PULSED HINH-VOLTAGE STRESS
Circular elate capacitors are used to produce a fast-rise 20 ns (Pe. Erainard and 0 Jensen

duratio:n ulse at oltages up to 1.2 MV and loud impedances froi 40 Salndia Labs. Abuqulrgue, NM 87115
to 120 ohmls. The diagnostics used to characterize the generator ore Jvur.al Of Adied Physics. Vol. 45. NO. 0. en 3268-3265 (68/1974).
alI described. O Efs. This Puer de$tnibes a model for Tnsulaetor surface charging isPrimary Eeyvords. Mgacolt Pulse Generator; 20 Nanosecond Noltae ii;91, voltage ceramic cacuns diodes. The odel involnes electron

Pulse Duration; Circular Plata Capacitors; Center eonss'cc fron. the insuletor-cathooe 'acuwa )usctlon folowed by

Discharie; 1.2 MV Output Voltego ele; tro evlanches on the insulator surface which leave the wall
COPYRIGHTi 1970 ROYAL SWEDISH ACADEMY OF SCIENCES ositmuely charge" eperiments vera performed to mesure i) the

Vircis-(Unc tion (.thod-vacuun- insulator interface) emission ad its
rotation to t-in tiutmrn of the avalanche. (i) the dynemic curreec

9792 in the v.a' i and iiil) the saturated surface charge resultise
CiREAKDOWN STUDIES) from the ae.onho. The evoerimeotal results were in.erpreted by
(Gas. OpticalI cvi.uier smulation in terms of the model end were found to be in
ELECTRICAL DISCHARGE IN NITROGEN ANi SULFUR HEXAFLUORIDE IN A UNIFORM door *ieanit i t the predictions. II Refs.

FIELr rmov rKiords: Electron Avalanche; Pulsed Nigh-voltage Stress;
A.S. Perlin Insulator Sorfce Charging; Avalanche Current
0.7. Efrarve Institute. Leningrad. USSR Termination: Cylindrical Vacuum Diodes; Secondary
Soviet Pnyics-Technlcol Physics. tO. 17, No 5. pp 813-817 (Il/lOT-) Electron MIltilication
Trans. Fro- Zhurnoa lokinichessoi Fiziki 42* 1027-10)2 (Oy 19721 TUPYRIGHT: 1975 AMERICAN INSTITUIE OF PHYSICS. REPRINTED WITH

itectrical discharges in nitrogon and sulfur heIfluorid. due to PERMISSIOW
photoalrtric Processes in a uniform field arm considered for
press.es o u= 760 m Ho with gaps greeter than 0.1 m. On the besis
of tnec yerimental end theorotical data, the conditions for a change 9001
in the nistherge mechanism are determined. The dependence of the IiSULA!IIN, MATERIAL; RREAKDO4N STUDIES)
citi -. : nas density (at which the transition to a streamer aectanism slid, T-f.c Fleshoer)
take- PI-.) :n the disrharge eec is also obtained. It Safs. EyERIIIEN4tu OBSERVATION OF SURFACE CHARGING OF HIGH-VOLTAGE INSULATORS

Prmnorn reuvords. Gas Dreadown; Nitrogen; SF/nub 6/ Uniform Field; F0c fACUUM APPARATUS
Photoelectric Process; Discharge Mechanism C.H Tourrei Ill). X.O Sricastuua (21 end U.J. Woelke (1)

COPYcICiT. 1972 AM RICAN INSTITUTE OF PHYSICS, REPRINTED WITH 0l ydrO-tebec Institute of Research. tarennes. luebec. Canada
PERMISSION (1 University of Weterlon. Waterleg. Ontario. Canada

(1) V.1 dunes, Ltd., Niagara Falls, Ontario Canada
EFE Transactions On Flctrlcal Inletion. Vol. EI-7. No. 4. mc
17A-I'9 (12'INTCI

The surfaea of cvlindrical insulators placed in high oecuuo
becres nositivey charged when sub)ected to a high-noltaoe stress
parallel to the dilectric svrface. A study is made of the variatien
of the surfae charge density as a function of the voltage applied to
insulators me of aLuoine ceramic. nylon, Teflon, and Pleiglas.
Oreyt and pulsed nOltages were used in the evperiments. I| Refs.

Prmrv Os/cords: Surface Charging Of Cyl'ndrical Insulators; High
Voltage Sres; Surface Charge Density Variation;
SC7 IEE l InlEtlne Material; Spatial ResolutionCOPYRISHT: 1972 lOE.E REPRINTED WITH PERMISSION
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(IREAKDOWN STUDIES) BREAKDOWN STUDIES)
(Electrodes) (Bur~EKDOWN bve

c oo)EXPLOSIVE ELECTRON EMISSION PROM COPPER POINTS (1Srface .Fla*hover)GMZhkvendON *urEiETRNE FR O T THE FLASAOR VOLTAGE OF POLYMETNYLMETHACRYLATE IN VACUUM UNDER DIRECT,
u I ALTERNATING MO SURGE VOLTAGES OF VARIOUS FRONT DURATIONS

M.A. Boch-Rruevich Leningrad Electrotechnical Institute Of S. Graybousti. E. Kuffel end J.P.C. McMath
Comquniceions. Leningrad. USSR University of Manitoba. Winnipeg, Matoba. Canada

Soviet Physics-Technical Physics, Vol. 21, No. 9. pp 1112-1117 IEEE .ronsootlonls On ElectricIl Insulation. Vol. El-,. No. N. p
(09/1976). 180-185 (12/1972).

Trans. From: Zhurnal Takhnicheskoi Fiziki 46, 1910-1917 (September This poper presents results on fleshover voltages across
1 976) insulation eurfacee and on the rate of surface deteroration I a

The explosive emission of copper points is studied. In many of the vacuum of lE-S Tor9 under direct, alternating, and scrge voltages of

eoceriments the mission Os eacited in the chamber of an electron front duration in the range from 1-600 microseconds. The ineuletion
microscope. stage of a ropd current increase followed by naterial used was Polymethylmethacrylate (PMMA) of cylindrical shape
saturation is a general feature of the onplosive emission of point fitted between uniform field electrodes. The easurento were

cathodes. A conparetively slow current increase is also observed carried out on insulator specimens 2 e is diameter end S. 18. and

during the epplosion of aicroscopic protuberances on a large point. 20 in length. IS Ref.
This behavior is attributable to the different roles played by the Primery Keywords: Surface Flashovar; IE-5 Torr Vacuum; Direct.
cathode surface in eaplosive emission. With a Point cathode the Alternating, And Surge Voltages; 1-AGC Microsecond
aoplosive-eaieoion current is higher than the current predicted by Front Duration; Organic Insulation Materials;
the three-halves law Th. volumes of materiel transported in the Voltage Measurement
eolosions Of Cu and W are approximately the same for similar COPYRIGHT: 1972 IEEE, REPRINTED WITH PERMISSION
conditions. 21 Rofs.

Primary Keywords: Explosive Electron Emission; Copper Point Cathodes;
High Electric Field; Rapid Current Orowth; Current
Saturotion; Three-halves La6; Poor Agreepet 9824

COPYRIGHT: 1977 AMEPCAN INSTITUTE OF PHYSICS, REPRINTED WITH (EREAKDOWN STUDIES; JREAKDOWN STUDIES)
PERM SSION (Gas. Electrical; Electrodes)

AN EXTENSION OF TtE RAPTSAUEV-TOWNSEHD EXPERIMENT IN A XENON THYRATRON
G.A. W.oolsy

9804 University of New England. Armidale NSW. Australia
(BREAEGOWN STUDIES) Americel Journal Of Fhysics. Vol. 39. pp S5SAS60 (05/1971).
(E.oloding Wires) Ramsuer-Towsend effects in cenon are obseroed. Differences in

NIGH-TEMPERATURE CORES IN EXPLODING WIRES calculated end experimentolly obtained data are shown to be a
F.O. ennett function of contact poteitiul and electron emission energy. This
Army Ament Research and Devalooment Command, Aberdeen Proving Ground. series of tests improves the accuracy of earlier experiments done by

PIG 21005 Kulielich. S Rots.

Thu Physics Of Fluids. Vol. . No. 6. pp 1106-1108 (06/196)S. Primary Keyordn: Rasauer-Tewnsend Eaperiment; Contact Potential;
Our recent sudies show that the preciPitous rise in. resistance Electron Energy Distribution; Elastic Collision

during the initial ecoansion of the wire occurs becaue of a radially COPYRIGHT: 1971 AMERICAN ASSOCIATION OF PAYSOCS TEACHERS
symmetrical, inward travelling veporication wove which transforms
Rho wi-a to a nonconducting gas. Presence of the inward travelling
vaporiranion wae imoplies longer heating of the wire interior and a 9827
temperature rise wth decreasing cadius. An approvinate theory of the IPULSF GENERATORS)
sco1nsion is given which allows estimates to be made of the core (Copacitive)
tem eratures achievable by rying the wire and circuit poreters. A RELIABLE 60RV FLASHLAMP TRIGGERING SYSTEM
The egperisental production of high-tempsrutur cores is limited t R.E. Pettifer. R.G. Flvell and G.A. Robinson
present by the Occurrence of voltage breakdown at the interface Thc Metorlngical Office, London Road. Bracrknl. larks
between wire and ambient atmosphere. 7 Ress. Journal Of Physics E; Scientific Instrusents, Vol. 8. op 873

Prinry Keywords: Exploding Wires; Vaporization W ve; High-temperature (05/1971).
Cores; Temperature Gradients; Voltage Breakdown; The unit described a an external high voltage parallel triggering
Theory; Core Temoerature Prediction system caveble of ouretion at high repetition rateo Tt is controlled

COPYRIGHT: 1965 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH by a 3.3 v logic-comoatible pulse and delivere aA k pulse to I

PERMISSION pair of laser floshlamps. The problem of applying such Pules to the

flashlapm without current leakage to the loser cavity has been dealt
with in a revel way. 1 ReIs.

primary Kocuvids: Transformer Output; Thyratron Switch; High Voltage
9806 Trigger Transformor
(SWITCHES. CLOSING; PARTICLE BEAMS, ELECTRON) COPYRIGHT: 1970 THE INSTITUTE OP PHYSICS. REPRINTED WOYN PERMISSION
(Mechanical; Generation)

NANOSECOND PULSED ELECTRON SOURCE CONTROLLED WITH A MERCURY-WETTED
SWITCH

T. Yamasoto and M. Eawishi
Memoirs Of The Institute Of Scientific And Industrial Research. Osaka

Univ,. 30. pp 91-9A (01/1973). 9kThe authors present a method of 1no duration K-bean generation (SWITCHES. CLOSING)
utiliing no etic pulse shooing or energy strege techniques. The (Gas Goes. Electrical)voltage pulse is groduced by discharging a cgavial line through a HIGH POEIR SPARE GAP SWITCHES-A NUMERICAL MODEL AND EXPERIMENTAL

mercury-wetted, hydrogen-filled relay. The resulting basm is a 70 INVESTIOATION
t.V, 240 mA. 1 nO duration E-beam. 3 Res i.F. Oriscoll (1). R.E. Heckl (1) and 4. Ponsonby (2)

Primary Keyords: E-baa Generation; Mercury-wetted twitch; Electron (11 University of Michigan. Ann Arbor. 29
Gun Grid; 70 key Pulsed Electron Beam; CoaIial I?) Naval Surfacs Weapons Centeri Silver Spring. MD 19R

Cable; 248 ml Current AlAS Conference On The cuture Of Aerospace Power Systems, pp 1-A

COPYRIGHT: 1973 OSAKA UNIVERSiTY 
103/19771.

This paper concentrates gn optimization of Spark gap paremeters In

the labnratury and by numerical simulation. A self-triggered. I00 ops
9807 rep-rated gut is simulated and tasted while varying gas flew rate.

(SWITCHES. CLOSING; PARTICLE REAMS, ELECTRON) gas type, gas pressure. current waveshap.. charge transfer, end gap

P!echnical; Generation) g-omtry. An optimum cvnfiguration is found end rules are presented

NANOSECOND PULSED ELECTRON SOURCE NTH DOUBLE PULSE CONTROL for opti ;zation. 13 R.n

T. Yamamoto. S. Teada ad P. Kewucishi Primory ci:.wuirds: SPr' Sue Otimizetion; Rep-rated; Recovery Time;
Tate University, SuiteD. E sa. Man Pareotar Variation; Nigh Average Power TrInfer
The Review Of Scientific Instruoertv. NV . Hr t, cc 5)1-592 COPYRISHT: 1977 AMERICAN INSTITUTE SF AERONAUTICS AND ASTRONAUTICS.
0197). S'V")INC.

A nanvoacond ueled elentron beam s oined br controlling the
grid cf the electron oun with sequential positive and negtive

pulses Two mercury-wetted -uiten are .carated to generate the
dvble pulses. Ohs source van deliver . lIT k-V pulsed beam of the ItrVlEUS AND CONFERENCES; INSULATION)

orier of I A wth I :s time duration. C Refs. tzvnferevves; Conferences)

Primer., KEywrd E-bear Generation; Double Pulse Control; OS tat 'E.F 1981 CONFERENCE ON ELECTRICAL INSULATION AND DIELECTRIC PHENOMENA

Pulsed Eletron 8ea0; 1 oec Time Duration; Electron tl d0955i"
GIn Grid; Coaxial Cable; I A Current This conference record contilns 7I papers (IS include only

COFYRICiT: 1974 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH abstracts) concerning basic insulation phanomesa. insuletion
PENMISSIUN 1onductivity, corona, and failure modes. Other sessions pertain to

carge storage end transport, dieoctric breekdoun, composite

otructores. and surface flashover; a poster session deals witi
polyssi morohology and measurement technjques. A special one-day
9ymposium on Co on a nd Non scu rt Discharges' has been incorporated

98 into this yar Conference. Otis symposige consists of movted
(RREAKDOW- S UDIES) papers that will be published in the April 1982 issue of the IEEE
(Gas. Electrical) Transoctions on Electrical Insulation. 451 Rets.

ON THE EARLY STAGER OF ELECTRIC SPARES Primary Keywords: Electrical Insulation; Insulation Charging;
E.G. teurance and P.O. Doniniton Insulation Conductivity; Inelation Breakdown;
Universi y of California. CA Surfacm P.eshover; Corona
Physical Aeniew. Vel. 35. pp 39A-NN7 t 9l/INSUT. COPYRIGHT: 1981 IEEE. REPRINTED WITH PERMISSION

With toe Krr-cell electro-ptical s'uttsr of Abrehem-Leaotne and
Beans, phenomena in the early stages of strks between electrodes of
Zn. Cd and Mg have been studied It aS found that during E-0 sac
after beginning of the operks, the spork dautlet lines of Zn Iune

widths of 45A. while the correpondig lines of Cd and Mg are :hout
30A In width. Ohe luminosity of the metatic vapors of ZH C d Mg 9868
was observed :o spreod from the electrodes with sceeds of 2.LES (RVIEWS AND CONFERENCES; BREAKDOWN STUDIES; INSULATION)

cns/sec. I SES _ms sec E ,ad 1E5 cms sac. rpecti:vely., Photvgraphs ;Caq'eiencet; Conferences; Conferences)
of the early stages o single sports wits aposure tines as short es 1981 IEEE 7T INTERNATIONAL CONFERENCE ON CONDUCTION AND IREAKOWN IN

4E-S ac were obtained. The snepehts showed that durino these short DIELECTRIC LIQUIDS

internals of time after beginning of a scare the discharge in I F Schmidt (Ed.)
confined to a fIlaent E.uing a cross-section at te anode of SE-4 0/198.l).
no. ohms Arodens out to four times this sire at the cathode. This conference record contains 90 papers relating to conduction

Pron the circuit co-starts ard these dimensions of the di.cha-ge it and breakdown sf liquid dielectrics. The topics of the pepper
was cordiner eeiaced t,,t the disrherge current density attlaned presented range from fundamental studies on eenerationi transport end

nh g : Nutde of lwi s s.scv. The asynmetry of the photorpho$ propertes of the splicetion of inulotiso oils in electrical
Iages of sparks daaal whn the avose tiems wore equipment Some contributions from adjacentfieldsIwhich*rel
asteded to includea c.-..te cycle of the diochars., thereby directly to the main theme are alsO included This conference is very
croning the saticrtory overotion of the shutter. IN Rats, relevant to both liquid inoulation and liquid switching. 729 Rmfs,

Pr,~erp Kaywords. Gas Breakdon; Zinc Klectrodas; Cadmium Electrodes; Primary Keywords: Liquid lreakd:wn; Insulation Conductivity; Charge
Magnesium Electrodes; S ectroscopc Diagnostic; Trunsport; Photeconductivitri Liquid-solid

Sironaer Pro.agton Vrlccicv. Streamer Cross Section Interface; Gas ubble Effects

COPYRIGHT: 1930 AMERICAN PHYSlCAL SOCIETY, REP WINTES WITf PEEMISSIGH COPYRIGHT 1901 IEEE. REPRINTED WITH PERMISSION
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(REVIEWS AND CONFERENCES) 9981(Conferences) (PULSE OENERATORS)

STH INTERNATIONAL CONFERENCE ON GAS DISCHARGES (Trigger)
(09/197). CROWOAR' TRIGGERING METHOD FOR NIGH POWER PULSE CIRCUITS

This conference record contains 9 Papers concerning basic M.A. Levine, I.S. Combes and C.C. Gallagher
breakdown phtenosena, circuit breake operation, insulation systems. AFe RedI ford nA 03730
lightnino research, spark gaps nd even las aided chmlintific Instruments Vol. 32 No. 9 p 1054-
analysis. Many of the included papers present a fresh approach to In dealing with high power pulse circuits required in plae
previously investigated problems. 811 Refs.

Primary KeywordSe Conference; Breakdown Mechanism; Circuit Ereckr; rouesech with energies on the od ofa hundrdsF and thousands of
Insulation; Spark Gap; Laser breakdown 'ule bi n i Vice "anthe rde o a

COPYRIGHT: 1978 IEEE. REPRINTED WITH PERMISSION problems of timing are complicated by large voltage pickups. Ofparticular concern has been the development of a so-called crowbars
triggering ose. A crowbor switch or circuit is designed to short
cut a large capacitor at the instant it is delivering maimu current
an d tho potential difference across it tis zero. Thi prevents theSenergy from being re-stored in the capacitor. An ideal method of

(BREAKDOWN STUDIES) generating a pulse to trigger a crowbar circuit and of delaying it
Gs. Electrical) through pecific nd controllable times has been developed utilizing
EXPERIMENTAL INVESTIGATION OF STREAMER DISCHARGE DEVELOPMENT IN NEON the breakdown characteristics of a high voltage spark gap. A spark

V.A. Davidenko BA. Dolgoshein and S.Z. Soeov gap with an overvoltage of only 25 will break down in about I
Moscou Engineering-Physics Institute, Moscow. USSR microsecond with faster breakdown at higher voltage. I Refe.
Soviet Physics JETP. Vol. 28. No 2. pp 227-230 (02/1969). Primary Keywords: High Poger Pulse Circuits; Trigger Circuit; Crowbar
Trnss. From: Zhurnel Eksperieenta2noi I Teoreticheskoi Fiziki 55, Circuit; Lou Jitter; Noise Immunity

t3S-t42 (August "9kb) COPYRIGHT: 1961 AMERICAN INSTITUTE OF PVlYSICS, REPRINTED WITH
An image converter has been used to study the development of an PERMISSION

electrical discharge in pure neon and in neon with a molecular
impurity. We have seasured the rate of development of direct and
revrse steamers as a function of the electric fld strength and 9987
streamer length. Possible mechanisms of phctoionization of the gas (ELECTROAGNETIC FIELD GENERATION; PULSE GENERATORSI
ore discUssed. 20 Refs. OGugnetic; Ploy Conpression)

Primary Eeyhords .eohanises Of Gas Photonizatien; Streamer GEEPATION MOF EGACAUSS MAGNETIC FIELDS USING A LINER COMPRESSED BY
Breakdown; Neon Gas; Discharge Velocity; Particle VIGH-PRESSUPE GAS
Track Originated Discharge E.P. Velikhov. A.A. Vedeno., A.D. Boduvets, 9.5. Goluben. E.G.

COPYRIGHT: 1969 AMERICAN INSTITUTE OF PHTSICS. REPRINTED WITH aeharskii A.A. Kinolev., .g . RutIe-g and V. Chernckha
PERMSSTN Soviet PvsicsiTechnicol Physics. Vol. G1. Ho. 2. pp 27t-279 ES/1t731.

Trans. Fro-, Zhurnel Tekhnichpski Fiziki 43, t4n-t3t (February V19)

992 The design of a device for generating pulsed mgugauss fields is a
;EKOWlarge volume is described. The magnetic field is amplified byadiabatic compression in a cylindrical natal shell imploded by(Srfae- Flanhovor) high-pressure gas (1-2E3 atm). The usn energy in the compressedINVESTIGATION OF THE PULSED BREAKDOWN MECHANISM AT THE SURFACE OF A magnetic field is several megajoulen and the lifetime i 5 tens of

DIELECTRIC It A VACUUM I. UNIFORM FIELD nlcrvseccnds. Unlike devious t - use xoplosives. the present device
S.P. Ougaev, A.M. Iskoltdskii and G.A. Mesyats is not destroyed. Unlike devices that use the energy of an
Tomsk Polytechnic Institute, Toski USSR electromagnetic field to compross a liner, the problem of storing and
Soviet Physics-Technical Physics, Vol. 12, No. 10, pp 135-13k2 s-itching very large amounts of electromagnetic e-iergy does not
t(i./lVAUI. urise. 10 Nets.

Trans. From: Zhurnel Tekhsicheskoi Fiziki 37, 1S9-1A60 (Octubr 1967) Primary Keyoords: Flux Compresmion; Megagauss Magnetic Field
Experimental date are presented which were obtained in an Generation; High Pressure Gas Adiabatic Comoression;

investigation of luminous Phenomena at, and in frost of, a dielectric Efficient Energy Transfer
in pulsed breakdown along its surface in the nanosecond time range. COPYRIGHT: 1973 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
The luminosity propaegation rate along the dielectric was 2.7E7 cm/sec PERMISSION
for a field of 137 kV/cm. and the prebreakdown current reached

several asperes. A statistical study wes made of the discharge delat
time for pilsed breakdown. It was shown that the discharge was
initiated by individual electrons and may have devealoped in a layer
of gee adsorbed on the eurface of the dielectric. 6 Oafs. 998s

Primary Keywords: Surface Fashover; Uniform Field Breakdown; (SWITCHES CLOSING)
DielectrI; Pulsed breakdown; 2.7V7 cm/sec (Gas Gaps. Electrical)
Luminosity Propagation Rote; HI kV Vola4ge Pulse LOW-INDUCTANCE 100 KV SWITCH (SPARK GAP) FOR STARTING, DIVERTING AND

COPYRIGHT: 19k8 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH CLAMPING CAPACITOR DISCHARGES
PERMISSION A.E. Bishop and 0.D. Edmonds

Cuham Lab. Abingdon, Onfordshire, UK
Proceedings Of The IEE. Vol. 113. No. 9. pp 1049-156k (NOA1966).

992' The authors describe a field distortion switch designed to operate

(INSULATION, MATERAL) relibly to 100 kV voltage. Operating in a cascade code, the switch
(S0i can be triggered with such reliability to allow operation ass

TAR APLICATON OF WEIBULL STATISTICS TO INSULATION AGING TESTS crowba' switch either at zero current or at seolsus current. The
G.C. Stone (II and JF. Lawless (21 design and testin9 of the switch ts considered in some detail. N
(1) Ontario Hydra Research , Toronto. Ontario. Canada eas.,Z) University of Waterloo. W aerlee. Ontario. Canada Primary Keyuords: Spark Gap; Clamping Capacitor Eisoharges;
IEEE Transactions On Electrical Insulation, Vol. El-14. Me. S. op HId-distortion Sui+ch; 2 vs Minmu Breakdown
23-239 11/1979). Time; Divert-swi;tch; Clasp-s to; >200 kA Currents;

The results of accelerated aging tests on solid electrical 20-l0 kt *ultaus Rengo
insulation are difficult to evaluate objectively., ormarily due to COPYIGH: 196k TEE
the inherently large I ariabilitv of the test data. This variability
is often represent*d by the Weibull yr other etreme-value
Probability distributions. This paper demonstrates an hypothesis test 9997
procedure which Permits the objective end unambiguvus evaluation of SWITCHES, OPENING)
comparative dielettric tests on two different sat of date. The (MNchanical)
coaputation techniques are facilitated through the use of a PRTRAN SWITCNING IN VACUUM: A REVIEW
computer program. A significant difference must be established at lou A Seler
probabilities Of failure. Analysis of typical aging tests from the Cutler-am In.. Doer Park. NY
literature indicate that many soperiments perforsed to date may not lEE Etr-trun. p 26-3k (I/1971).
be ettisticollo significant at utilization levels. The uer v' cc gcOiing usi of vacuum interruption devices by the power end
teest required t achieoe unambigous signifcece at low probabilty cotru nijdJStries in the past decade has introduced these mechaniam
level. may revder meaningful accelerated aging tests uneconoic. tr many pwopole to whom the are of vacuum suitohing is somuhet new.Refs It is felt that a review of vacuum Suitching free e historical and

Primary Keywoids: Electrical Insulation Aging Tests; Weibull technologicl standpoint will facilitate a more general understanding
Statistics; Constant-stress Test! Steoped-stress of this -Fcort.nt subact. 26 Refstest; Correlation With Normal Aging Primary Keywords: Vacuum Interruption Devices; Vacuum Technology;COPYRTvTT! 179 IEEEs REPRlaTED WITH PERMISSION Electric Discharge; Historical Review

COPYRIGHT: 1971 IEEE. REPRIHTED WITH PERMISSION
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;NIrEKOWN STUDIES)
(Light. ng) 10002

tIGHTNING: VOLUME I. PHYSICS OF LIGHTNING (OREAKOWLN SIUDIES)
R.H. Golds (Ed.) ,Linuid. Electrical)
Publisher; Academic Frees Inc. (01/1977). VARIATIONS IN THE RESISTANCE OF SPARK GAPS IN WATER UNDER THE EFFECT OF

Many researchers are now studying lightning .henoee. To assist HIGH PULSE VOLTAGE
students and reseercher in this field, R. Golde has gathered the I I. KalVatskiy, G.S. Korshunon and O.k. tiselsoocrks of several authors together in one vol me to present e hstory Acanemy o Sciences of the USSR. Tomsk, USSR
of tF study of ligtning and to give a comprehe sive tutorial on the Applied Electrical Phenomena, No. A. pp 28-31 (111971).
physics of lightning. Such tonics as the physics of elentrival (revs. From: Eloktronnava Gbrebotka Matarielon B. 32-3k (1971)
breakdown. the charging process, liohtning diagnsi. a nd lightning The acthors study the resistance of a water spark in the conteotsimulation are covered in detail. 1011 Fees cf electrical discharge machining. (ha resistance of the sPark is

Frirory Keyuords: Lightninq; His tory; Lightning Physics; Electrical esasured as a function of cu .e hape, geometry, gap length, and
I.schure ; Li Liohtso initial water registivity. A large prebrsekdown current is found. 3
S 'nola~o; Cloud Discharge: Ground Strike Refs.

COPYRIGHT: 1977 ACSOD IC PRESS INC. Primary Keywords Liquid Spark Gap; Spark Gap Resistance; High Pulse
Voltage; Electric Field Configu.ation; Spark Gap
Length; Oit il Voltage Pulse ;;raseters

COPYRIGHT: 1971 SCIEN11FIC INFORMATION CONSVJLTATS LTD.

I IO9S



130EAKD"OWN STUDIES) |013rN. 1: : O ER CON DITIO ING; P OWE R CONDI TID NING ) A E

NA'E~H EFFECT ON PLASMA RESISTIVITY (PUls rnfres M.ateriels; Satura beRetos Materials)

J.E. Croedo. and 5. Schneider EDDY-C RREN-LIMIT GROWTH OF RROMAGNETIC DOMAINS ON THE SURFACE OF
ECOM, Fort Monmout. NJ 707703 SQUARE-lOOP ALLOY TAPES

Me~utmns f ydoenplsm esstvty ;5216 maeudrUie ty of Sheffield, Sheffield, UK

cond't~sns where the dominant loss mechanism was electron-neutral Jourc.l Of Physic. D; Applied Physics. Vol. 9. No. 14, pp 2095-2110

S - : t .1976.frolisin m hre used.ae e r tk The expansion of small, Initially hemicyllndrlcal domains an the
S-icrosecond pule and Pressures of 5.5, I. and SI surface of square-loop alloy tapes has been simulated numerically
Torr. Electron-density and temperature measurements w.re obtained under vondition of Ii) constant drive fied H/sub A/; and Ii.)
from d line-ntensity-ratio techniques. She constant flux-reversal rate phi dot. The calculations treat ach
predicted resisIIv ty was calculated from electron-proton and ele.nt of domain .all as being individually Is dynamic equilib.um

on compared with the absolute under the pressure of the applied and local eddy-currant magnetic
r st ty CL t oltae-current measurements. The fields and the domain wall surface tension. The 'coercive field'

g-Lt*:,rture dise Was determined from the resistance difference H/nub C/ is also inorad as the nodel is intended to apply to
the lcations. The energy expended in gas situations in which the aeplied field greatly exceeds the coerci e

heating was determined to be 2.4%-N.l of the input energy. II Refs. field. Hv erresing the equations of motion in reduced units. it has
Primary Keywords: Hydrogen Discharge; Plasma Resistivity; Neutral Gas bean possible to condense all constant H/nub A/ growth sequences onto

Heating; Electron-neutral Collision; Energy Balance a single sequence and similarly all consent phi dot seocances onto
COPYRIGHT: 1969 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH another. Whysenn-essed in compatible units these two reduced

PERMISSION saquenves pro found to be closely equalent. This demonstrates that 
growth at any instant deovnds osinly on the nelue of a single grnuth
parameter end is only vory ueekly influenced by the history of the

,ro,:th. The vhinginp shave of the domain wall during the motion has

l000t been represetod to high accuracy by the use of V o 92 symmetric
CBFEAtDOAI STdDES) puirs of well negnents. At fat fIuo-reversal rates per donan phiLightning) 

dot, tha field required to dror the expansion is shown to beLIGHTNIN: VOLUME II. LIGHTNING PROTECTION cronortionul to phi dot/sup 7.618/ and to the domain cross-maclionel

RH. Golda (Ed.) oree to the puwar -0.191. 19 Rhfs.
Publisher; Academic Press Inc. Ltd. (01/1977). Primary Keyword,; Don.in Eupansion; Constant Drive Field; Constant

Lightning protection is a necessary part of ensuring afety of Flu-racer sal tate; Eddy-current Magnetic Fields;
personnel, equipment, and structures in all parts of the world. Ferromogetic Alloy Tape Cores
Threat-leosl determination, lightning detection. and lightning stroke COPYRIGHT: 1976 THE INSTITUTE OF PMYSICS. PEPRINTED WITH PERMISSION
diversion effectiveness are all addressed in this book. The boot

begins with a thorough discussion of the develoPment of lightning
erly warning systems and proceeds to discuss the effects on humans. 1001 S
flua. electronic equipment, structures, and aircraft. A chapter is (RPERDOWH STUDIES)
included on grounding. S1t Refs. (Gas. Clectrinal)

Primary Keywords: Lightning Protection; Lightning Effects; Lightning "FIOPHATVE TIME LAGS OR THE ELECTRICAL EREAKOOWN OF OASES
Prediction; Lightning Diversion; Lightning Preention S. uttan. S.C. Haydon and F. L leulyn Jo'IV

COPYRIGHT: 1977 ACADEMIC PRESS IHC. University College of Swansea, Singleton Park. Suansee. Wales
tritish Journal Of Applied Physics. Vl. t, pp 171-iTS t06/9SS6, .

The tine rate of orouth of ionization currants in a gas in a
11115 uniform electric field greater than that corresponding to the static
(POwER COROITIONI sparking otetiel is investigated theoretically. This theoretical
(Pulse Transforeers) analysis in then applied to the breakdown of a ga at high vaIua of

H PULSE TRANSFORMER FOR LARGE SIRE SPARK CHAMBERS the earaseter od. It is shown that the same pnimary and secondary

L. Andarsson. E. Rdermecher and C. Rubbie oniation processes which lead to a growth of pra-breakdo.n currents
CER. Gena. Switoerland in spreemant with experiment. end to the calculation of static
Nunlear Instruments And Methods, sl. 7.S No. 2, pp 341-33 (11/19A51. sparking potentils in agreement with those aeasured, also lead to a

It is remarked that by interposing a stmpdown transformer between rapid docrone of the formative time l 1g with increesing omarnoltage.

the high-rotage generator and wire opark chambers, the oulsiCg of The introduction of some other quite different process to account for
the larger sie chambers can be eased onsidrbly. A simple the short formative time lag is unnecesary. The present theoretical

transformer made solely of coaoi.1 cables has been built and tested. inoenhigotov, together with previous experimental and theoretical

k Refo. studies, therefore, lay the basis of a compreheosnive aew of the
Primacy Keywords: Stacked Line Transformer; Large Wire Spark Cheebera; electr-icel breuhdov of gases covering a wide range of parameters.

Coaxial Cable Pulse Transformer; 2.0 Oi hmbr Curves hoing the dependence of the form.tie 
time lg on

Impedance; 0.0 tI Peak Pulse Voltage; l.WE H Peak ove-cevlteg calculated by means Of the above analysis, are gixen;
Transformer Power these curves may be used to elucidate the various secondary

COPYRIGHT: l9t9 HORTN-HOLLANO PUSLISHINI CO., REPRINTED WITH FERMISSIO ipq:/itov processes operative in the breakdow mechanism. 25 Oafs.
Prinr 'vywords: lociation Current Grouth; Uniform Electric Field;

Static Sparking Potential; Foriative Tice Lag
Decrease

lon, 
COPYRIGHT: 1953 THE INSTITUTE OF PHYSICS, REPRINTED WITH PERMISSDON

(PULSE OREOEATORSI

(Str i 
ne)

A SIMPLE STRIPLINE PULSER FOR SPARK C4AMEERS
M.R. Nowelle. P.E. 0emn and A.0. Sheldon IEtS
Westfield College. London, UK E

Nuclear Instruments And Methods, 
Vol. 79, N. 2. pp 25-32O (AG/,PC. (Cpactors.

1 #*ad, cabe stragen c o e siFRINGIN FIELDS IN A PARALLEL-PLATE CAPACITOR

bth feeder cable end tra capacitr. The inductance of the unit . H nd M. Gr

ia thereby ainimleed In a siPple end inexpensive *ay and a puse rise itviornity of Washington. Seattle. WA
time of 10ns into a 1000 pP load Is ahieyed. IOaRfs. anoricon J.).rnal Of Physics. Cal h. Ho. 9. pp t77-079 (t9s19771.

Primary Reyword L: Spark Chamber Pulsar; 11 ns Pulse Pine Time; 1110 p The frivung fields i i v anitors are .twdird both epenimentally

Load; Low Inductance Layout; Ttriplino Energy Stora and theoretically to determine a correction to the basic capacitance

COPYRIGNT: INTO NORTH-HOLLAND P'JUl 1 1 CO.. eFPRINitO WITH PERMISSION formula or a circular. - :.rk slel-plata capacitor. Plate searation Ia
varied to oll.., conpo.- en seceral value of capacitance. A
constent ofct in cavanitenna is also fo.nd but is believed he be

Sdue to str. y ceuoitanca in the apoeratus. 2 Refs.
1000ER ODTNG)r Vry Keywurd: Cnctor Fringing Field; Idelled Moel
(POWER CORDITIRNG Corrections. Circular Parallel-plate Capanitor

A TRASM1SSION-LINE PULSE INVERTER CIPYRIGHT: 7: AERICA ASSOCIATION OF PHYSICS TEACHERS

5.5. roshelle

Nasal research Lab, Wushuouton, C 20175

The REviaw Tf Scientific Tnstroments. Vol. 23. No. t, pn 298-300 T12a

Th:'l5S ., ,CtBREaXDOWN STUCIEST

The malen~v to feat rise-tine pulses can be inverted with a IV-c.r. [lextricel)
o asPLASMA 

PROPEPTIES OF A MFTAL VACUUM ARC. I

ia d sio n a Vn I Ca ereHirs~on fon b. Luner. V.D Ovchevenko end tM. Ehoroshith
features n of typical PUlse inverter for obtaining Pvsicotechnina In sttute. Ac.dem of S0ene Of the Ukrainian 1S5.
po n - vu l I o et ' -vo -r a -t b e d e f e c t o n v o l t a g e s f r o m s i n g e -e n d e d 

hsr' ku t e US iS S

signals en o rvoseds. The normaliaed design graphs Ore a nys Ft~'kvnics-echiahscVl 2 o ,p 51(7171

nonnideratla a d in the valuilatio cf pulse-inverter Trs.Pr C hniel Phscs Fiik hi, H a. - 8 1 (07y191

vnrnern:s I ,ert 
VaRein. , ,%s-~ 0717

cP, rcFull*, . p 0esTas Fr : Zhrn1l T k~cheskO, Fj/jkj 47. LqSA-"",0 (JUul 177)

Primary Pain- i- Pulsa rolarity inverter; Fast Rise-time Pulees; Certain charucteristios of toe plasma of a metal (Mol vacouu arc

Transmission-line Nstuork; Polarity Switching; re1 nosored. The measurmmeit. er carried out with single and double

9 hield I oed nce; rs ign Cons der t~ons e ls troste ti probes and a mult ir d analy er. The dea ne density,

CDYRlon : 92 MERICAt INSTI-UTE OF PmYS5CS, REPRINTED WITH thn stiaol distribution of the plasma density, the electron nd Ion

fenversfre.a etc. arm determined. The fluxes Of ions and neutralsare atiIated. It is found that a metal vacuum arc generates plaSma
strams with a directed xv energy of V110 sO. The plasma density Is
Ie ) - ElI CUcs.. and the electron tmperature Is approximately 3

of 9 to's.

Primary Koyxords: Metal Vacuum Arc; Plasma Properties: Electrostatic
Probes; Multigred Analyzer; IE9 - IEID or cuco.
alusna Density; I at Electron Temperature; Soatia

Distribution; Molybdenum Electrodes
COPYRISIIT: 1970 AMERICAN1INSTITUT OP PHYSICS, REPRINTED WITH

PERMISSINO

. . . . . I I



11P"w1R CONDITIONING) SREAKOOWO STUDIES)

FCENTIAL OF AOPO'ALOSFRAFIAINNMGETCDEVICES Co.Elect.'coi
FE.lest. .3.Sec-ar POR APPLICATaOn * IN L.A. oNsonC lOP LAGS AGD THE SHEAHOOWN AN COOA CHARACTERISTICS IN SULPHUR

Gutora Eloc Co Soenntd. NY 1 301(AL O t O

Journal Of Apie .. Vl1 .- 1-1 1MMnhEtA
0
UKI

A.Pou 1.,hei. .H. Is. Noi . 3 p.p 'cg1~ .0/90 1E Cufs aid-67 RD11Radan
Aophu aly haiptnia pltt n,.1 Hype oH oeo. Of ftnhsE. Manh1. er 113

nagrtt, d..,t.e.. in both the alactronic *nd .o.ar a reas *f 0-dneO h E.Vl 1, UI.p 0318011161
aeplcattii Fr elctroic dnio~. te prpartes *a coparale ~ Un'form field broaodousn of SF/Nub 6/ k~th variationfserega

Stos o cmercelalot ad .h ntrsofer poetal th prSatihe subtect of thi paper dC otae ar utlo
lou~ ooo lopowe ato tatoossuc astasfr1s Plosses- a' witt s--itnotnd s--ar p.olN oltoas too elt gtr endSFsbA

far lower than in mtetrials uoed at present This eacuts . as phnn dela to r,.re s iju ion. of gap spond

a cotions h-onot tie. a ptailt up to now. thay apear to hold rir ewds Sulo-h Hea-afido bireat-oi; HaTabe L.an
grue -Rr.oa, I s-e -ho ae ic..aalbePkdo-i Chureterisnics, Corna Currant

~rna; avontsAn-ntn Vallo. MoetcDoce,,s; Market CCPYHIItAT 1966 If,

S ttc.pForicab li'f; AnreolnO Cs
CTPYRIGHn It'F A-nFTa INSTI iJOF IF PHtSIl, ItEPRT IED WITH 10040I

Ptef~Icl Tn)CU-Ef TRAHSNCSSIONI

100[03E C' uIAL TRANGMISSIOH LIKiES IN PULSED ACCELEFATORO

,1!,A1I6 - to cci d.: I V coin,
T~uTnSUDE)Sonot rl-n--icalI FtNunion. Vol. 21. Ho 7. or841-Vh44 (07/1976).

r ULSEWO ), SOEPHCPkfJTOORAOVY OF M:IATUPE EXPLODING FOILS .a, r- transmis T--lirsk with oarc .e1ec7of char 17era
r..- PunIer stdemnalitoon.nluoin ihNuleawllt can
Miro pssoCr P i..n obur. Ct- 45112 pm ond.. A"nto .' Inci-iu *a n droe bylas :a

S
t
It. Vol. 97- 1 a. It--l ;OlltI >5; -nI;i~-o ...sa r mt.r oo. be cot .trtd with dub[Ni

urep;-teid A pulses) r-tV Lase dcn no -lcnt thI oIt ~oreuo;Pda Ir. sciis-io Linen; farius Electrode Scato;
frotr to elso Ni oao fleig0 the plasm. nm.)lea Puse Aroldec , fodi Tracnos,iyi

red ris 'h -o sreoddo.se-0cor.T7 nlss i-p Ioio Votam Fon;Trso

Pite wunrrui to. -ditbaid. ecd aehort discussion of raiit isYIGT 19 n eroc
Ptnai.teies ieuntcofn ol.Ple-ae IPd RI 97 AMIEah INSTITUTE OP PHYSICS, REPRINTED WITH

Steocpiudgrot. ltiall lt.PcsF--ace Freein ;cMIS;,

COPYR7I.7T 2976 SOCIETV OF FOTD-DP'ICAI INGTREuTN'ATION EHTOHNEROS

(ORIEAKOOWN STUDIES)
10031 (EUoIod in R Wirs

(EL ECTROCSAONOOIC COMP*TIRILI'Y) VI SIDLE AMD NEAt-VH EMISSION IA4 THE ELECTRICAL EXPLOSION OP A THIN

(Grounding And Shield i)MTlFI
RcCING ELECTRICAL INTERFERENCE V.1. baitce. V H I. Rigoas..hehnlti iIL,. Konliond Y..T..Me...r.nbo

SE vd Soie P hys cs-Teachini-e PcostcS, Vo 0. H , p700-7,1 IIS/INTS).

DuPont Co. Dtnntc E 19190 Trans Fron. Zurce Tektt-toesbi Fig21i 45, 11281-13 Ia197)

Control Enigineertiing. Vol 9. -.. 2. pp 107-Ill i(02'1962) In a stodv"of th. elurca td octica charer siso h

Grounding -h Pfiildicq of reot enos sth obet of this eetia ocoino th in a.. unu foil in air ithas .beenrfound

pacr.laua)defci en ae p "snte ed oretomaue (or. Shot te lih t e obad .0 ereroy inp/to of opt 0 a /qo.-

seee oniad sdilic prbosaeensdrd h uhor o' foil hone N b>VUhtnP5O tslip-ioof of upSU500 e.

otranses. teat each Problem Is uniu and sihould be onsidoredno 0 1a~t a, 4-6 ni-ro..cods, end a shOrtf rise*tiee. It isfudta
Ads. a~ioi~ieinci~a~c5,. of the electrical eneryincncredit

P1i1.1y Keyworos; Eletta Inefrne lee ot Oed; rI(tnr 1- -U afsio;.50
Scie d~og; Iruo Lode; lotrott Inducton Priiur Ka...oros Eolodito Foil. Visible And Hear-HEiso)3.0

leanc Ea Lg*9t. Orightn,,, Tsnreratur; 4-A Mi.crecnd Light

COPYRIGIT: 19E2 MCOVAW HILL PUblISHING CU. Fiola tnoth 15 tti nryCnase ae
Rovioti..on. C.rceris High-Current'Pulsed

10035 (OPICHT 1976 AMERICAsi IHSTITUTE OP PHYSICS. REPRINTED WITH

I7IACfTSTICS AND THSTV
0
MEHOATIIN) PERMI SS I.H

(Spacifications)
SPICCIFING POWER CONDITIONING ESSIPPOENT

R L . And--ny 10t-S
Haniol sas Ic. anLiee C 9223 TtAEDTWH S'TIDIES)

Elo.rc-tIc Systm Oin p1-15 t03'119S.hiOldno.rs
Thus par should be eamy he lpfulI to thi so uost neorfy a1 K7IERR.CEtL STOGIES IF EXPLODING WIRES IN VACUUM

Power oondi tionin9 system. whether it to to bamnstrueted in7-hn se S cut-nit, S X. iordol and B Stonerha9
eronrate heprocess of semcoifying p ,yseis considered .. isitt l tFsr. nnest of Lepsale. Uppsala. Sueden

meral stp wit tpretInt cidre It ;nt stpSe, ii -a n- n:In timrfMoonPirure ei Enginieers. Vol. 02.

Points gf eriei. ncer wean speitifying a sysl.n tiieorircnt-a. C 3. cc I' )GS'1951.

also disco~d. I f.linti The .t cr5copare the ocia.oisino tnsen vlbdenUmi

lpnfiaio atrin" c bny"'"cnu ois; c r ch7fy Ncfc.I or their high metiog

rP-oelOHT. 1935 MILTON S. dORPIIAuH n.et tttetc-litn~ o cmoso V a Zoeli presented. The
pi 1s sn.-cd net to ba dperden orailectri fIl. 4

Prine Fo.unrds CEoloding Wire; Kerr,-cell .Canra Shutter; Tungs1Tn

I1034 
li re. Miiolcbd nuc Wire;, Nice Wte Racial S-field

(ENERGY STORAGE. CNONCITIOE) ,-1anetdanc.

CC. aaitors) COPYRIGHT 1971 ~ TT O MOTION PICTURE TELEVISION ENGINEERS

H E DENI O it- POLVESTEO FILM ENERGY STURAGE CAPACITUFI

Meecell Iab, Inc. Sen S'0o0o CA 92123
ItEETrnannoF te-trteI Insulation. Ho). [;i3 N o. T, cc 47-1)1 t

:05,hO ;:jtSE GENHAuTORS)
N ona mnalst~d f the eet clprorerties ofenro Sst

sturego'.. :ccior ut h Myla poyse fIlm hasl show he tuOtCOHO CPPT PULS EEAO FOR SUPPLYING SEMICONDUCTOR LASERS

wauuitor. nluc ofsvhoalpiior cculd berducedwhile* inproO-iig IN Fioloo

iptt'l ni ea est.et dta relte th lietm of a on oyohnic Institute. Tomnk, USSR p -8 0196)
caca or ts cereirtsntags 0 ot-eec *rsuacy. ed Intrccitn And Eavar-nete Tcchn;guac. H.

t  
o*4870516)

tepraieThe s'uo onO~ lieoc-et currn rene n_ an irpn fron P .rbr t Tet-ib EbIritt V. 11-1 tuAgut

/ig ~It'~ .ln thcnesI as d tird The renIts should- '
ancN .-. r. o' I. uos tao ooducts tospcii A goneratr onnscot'CuretPle a esrn

ae -cIiis tit achnhougtinin perforoeie I Rein neniconduetor Lasers isde.'i bed. Curent pulse iha'eltd
Freuyco~rduRer, traeCapctos Myla Fncne im;H 0adeg f05ra repetitioni frenuenon Of we to lVt

nennaeCurrent RInersal; Dol c Ir.cr Fil oI er ot-iniono.
.casFerc i eis P, trr Ke....rdn; Puloc Senerato's; Semiconductor, Losers; I kA

COPYRIGHT': 19*0 lERt "iRITI WIH PERMISSO$A5i1d;0.0seHus Edge; 1E4 Repetitioi
is aeeoi 10-311 ese Drtin 201 oe Rgi

101 37 
IcnPIGt 1965A PLEIN PRES S. REPRINTED WITH PERMISSION

INHEURKDOWN S;UOIEtS INSULATION. oNCUU

! ME INYj.I C4 OP Nbc oATTC 1H In HACULT[Gn

I5 Trump acd it3 Hen ToCotaH EPOFOWM STUDIES. SWITOCHES, CLISINO)
MasancsetsIntitteifToeeeoo, C.atridqe MA Cu.fdacn;Coian.Ctcl

Jnuna LiAppiedPh~ue'. f.. 0. o. . o IT 33 10/197).V1tt-ca'c. CHIAO CEOISOICYAVG TOANSIIIN CURRENT OP A GAS OAF WHEN

at con"ta' t,tao lin O5 to TG0 uH., These further deosrt th V .Ag u.fHJthp. G F. Ieile end EH Chhon

tnedeuy 0'. ths Iiald en -oo thoy toc.unt generally for high Moscow JSH

nott r-dow ui nete eiat r ecie hc -1 0 Neolied Meo-enuco Aed Techniecal Physics. Vol. 10. Na0. 1. PP

inoudogpostie'.i misin by electro ineati eoc eminio Tres_ Po Zhuroal ribladnoi Mebhanib i Teskhnichaesl Fi412

by -site.Oinrad typhouton, In the IC ease these pri,.mhThnonl. 14f1 lph-pril -19T7) .. d..iol
contribute to o 9va. - rmt-n f oharue ad _etiulso itfnTe Iso the rodcino, tebe9a"_gtg e a a

cathode and ainode h~t .nteeN . g... ai0th no)toga until bruorso-ni n ce rn narg'-ner oiigpos scosdrd

enusAt to-ar brefikdou intasthe oathoe adi-n1 o %,ie prebreeidoon traysition cu-retntsae ealcul teta for argon. ad ai
ointohed Her below the .alue io ield. nin!in,,Misesrnsc iiH no n.c. f a aide gap (tt-a dioo btenheletdsI!

eleoteo ePsinb ssrnwO nria pt 0 yFr.n hroblenmfth of ofth Iotapr cateticich

onctbultie ofpodc. Vendri rnIno to t nltn ntrent rh urose of th .r..00t paper is- to calculate the -It-apr

oO eectrde aps isi teuwn o te etdy o Sta 'ceffciers.r.r..rac..rihi. of corcw on ge ( c.E ) cm In oth he tmgh an
th atoPntr aed cse.13 9..n. [ I- the reaf curreints limited b Spa c e hro.

PriatyEaHor. h int .n. o.c. FT r r. t-iuonttlns :dt -Oa1*s

PEOmYlhSITu 194 3i./;'s CF74rNTiD WITH PIs' o'S RINTED WITH PERMISSION



16050KOW 112,
CIREAOW STUDIES) UEIA N OFEECS RACIWN STUDI1ES)

BREARDOWN OP VACUUM SPARK GAPS EXPL ODING WI RES : VOLUIII1
IC Msn NOG.A Ch.. (Ed ) (1) anmd N.E Moore (Ed. (2)

WetnhueElectric Core. Pitsbwr1g PA .. o~f. Eofod MU 073%Physical Renieoo. Vol 52. o .c 12-1 ti'937 (2 L-ll TehmclOgical Ist itute Resea.rch7 Feundatio, Loweill. MA
Eceeri..ents with cac..cue esrk gaps sho that the enitice) cathode Pobl,, n; Plenum Pess. New York (1/1I964) .
fildreuied-o breakdown s.not reouced cc uonierble Fc..,ding Wie,~ ui coans t~.eednso h Thrd

theeinii e~ssocir. ecathode It iscencluded thmat positiov Cnerno the Eolodiig Wire Phnmeo asItsreeses
io eisa - tw the aoenerlerobo'odr-twhnncnt-aid Sc. croce'noe of tir. erlie cnrmlences. bare are
*eearetly esesat niihe ,ie. -ct aocic c to SI Ad. 7Ioeso'o- o hn ao.Ad on ac-Poictos ond

Primary Keywords- aunEknn Crtia Cahd Fild Thrisiri CO of this9 fields . A 9rcue cf three papers. on, acelo#dng bridge
Ensson A~oe onEnssmn Gas Enolotior; Mcto wies -ni~stecti nr c-9t m one but thereQ is aoarcron

cePOratc rho-cal scthei by hEW.'s Explocding ois entry into Ohs. ROD
CEPEI~T~193 AtiR~a PniiL SCI'C.ILEDE WITH PPRMIStOION t.ngo in dash- bed inPocper on o Pulsed sotsllte enoelerenor1. 196

Prinar- , Ruwendo Esplodino Wires..; 'hoySoh Wane;h

COWIOi M94PEUMi PRESS, REPiIBTED WIlH PEPr1'IOl

ELECTEODE PROTlSIroS ni'- ( 9 ELFCT P" OMARDMEANTo AND TEIP

OiF Whi 0aot EEEK!CL. 10119
A. 'tatlend (1) -nd R.e, 1 :2 ISO.sISTICS AND INSTRUMENTATION'

11 ttrn tira Rsei-c-wi~ OeelpentC. Ltd. Newcstle-nn-(f sU
lyre Ut nrT-SO'. OF titiSURIHV ORcIO AND PULSED Ptt~hElIC FIELDS (REVIEW)

(21 C c Pers..ns A Cr Ltd. UKnsl-us-ce It S. ?cte. i
aBrit *iJun fAp.ei Vhys ; 16 I. pp 1591-1517 (10/1965). Ilsttute (If Nucclear Physics. Oademy of Sciences cf the L'.SO.

con .1 found that bb ii.I Of c-- soce yo eeto o;nii. >
ho -ocau7 050r, -'i.cd (i-a1 fnno io i iuemcic lhuet i rrriintolohnioosNo. cV)7iC,7.

Ecn-anmr-ot 195Tv11,.Ti 0-rotiotrus 1 yrMSSO 4c7e'i: cu i, i-ii 1 cui,- ifi , the to-nrheu-it-et-sut

If toi :Fi' i

IPEARDDWN STUDIES)PLhtES.olSi 
.1PF7ITU

(facowe. Electrical)
NACIIOM $PARK EROION AT CATHODIC INfLUSIONS

J.T .Makrey
Atomsic EnryReseortoI EsablJshea. tarwoll.1 Rekoh, LU 1012 3
Brit sh Journal Of Aclid Phsis foAAKp10>00(RI~i ltcD3WM STUDIES)

Erosion found at imlqii sie -iOper and eta-i.TeI..id leticl
ca'toester 'a~o bradw tc~e~ thtteccu r ~ ~ l'0 sAD DAS-EASLUTIOti CHtERACTERISTIC'S IF COtMMON POLYMERIC

where sieilar cathode da-a0 occ..rs. 10 Refs P. nett..r
Primary keorOds; dVccwm Srewd...n Electrode Erosion; Erosion Sie SO-- Ed -cmp. Fraikneil W

Dterminti Cat hcue Inui-ns Cope Catshode; "E -n
5 

hietinnt On Poe Apratos onASstms Vol. PASEI NO- A.
steirless Steel Lo'.t7".uP 16t9-1096 )O0dl"l.

COPYRIGT: 196S TOE INSTITUTE OF FdYSICS. REPRINTED WITH PERMISSIONI An *iii5suywsodertake- to deteeine t he
Ntrc~nerci~ mo ea- .oltion c hare.eter istic c -ober ef

common*!: pncai noeia1 Th .-enl war eliated te dotereine
11176 thmeiAr Potio use 'mn .elcria ocratas. The test resolts show
(PARTILE BEAMS, ELECTRON) ,to co-%iit ,iid distribution of arc-quenching gases preduced
,.an.ra ttimc" dunn .' utc rd th importance ni ance coolin M'g wiAth gee'o

EXPLOSIVE EMISSION ECTOS9S FtOMi METALLIC NEEDLES cycitsian.A -,h-i is procosed for t he cr-induced
O iinriipierfosolir o the rdmact chemical reoctiose

lnttteOitmosphrin In' _c rde_ cine of the USSR, i-ic;uiifr the tos _tonofo en spceobserced is

JEEP etters Vel. IS. No 1. co N 4 il9TI) Pr~nriO.wri 'i- inri Mtrial'.; Ereabdown; Ecolod Gas
.un. From- IF 1is'ma U Redo~kisc ,13.u7-1i0aur 1971) 7h ..n i iiTer

Metllc iedl rec-a. use- .s sore -f ele (~ron current CrORyliii, 1552 IEE. RE9'P.'CD LISTS PERMISSION
eul soe ,1 1FS-I5 A Is untomanily assumei ta he isoco

large electron torret 'scendd by an elect, ' nlso fSi tih ihh iiiIlES)

S. AstO the nedle and thef. foetio faeliece-tho
risieheating by the fih' enssi. ou-en i Rt-,. n1, Ai 1 71 11 - 6o cc ADVANED PUFPFER GAS CIPCilIT ERFAKER

Primry teiywodsi Eoplcsio E.issie" El;ctrnrs,:M 1etlt- Noed'es; 'tici Y A Ihncp.. 1
IF31'e, A Eantro .wrei. Pus:+1nn omtor .5i" in--Coy n-wai.ae

Cat hode Flares ; 10- 51 00 Oulcc.P nltuco i IT"- .- ceroonic An d Syete. Aol. PASI10l, No. 6.
COYIGHT; 1970 AMERICAN INSTITUTE IF PrY',> iii IILD WITH mc 1, 4 1-' tt.19It2.el

CIO PERMISSIONC -c-ni ro'f ' ypegSF/so I'll 6gsscircoit breaersnil csi c t -- tcroas cynaic simulation, efar
ii - ~ rirhoryanwnegeseetin by the arc

ho ecll - ~dn nwletcorepae that th pote

ORIN nci uic. ighii onrtti; cnoctycan be designeid with much
RREKDON SUDIS)odn cucn~ cd nich less Arming Power crmpared wi th the

Ifacoum.~~~~~ Elonol uti.h. n.-u- I (.Whauostoe ly pi increasing t he mechanical

INK ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~' RLTONEIttEEC 4FLDt1.S'*7CLT-TICRM'fSi h .. ... nicting naacity . A compact coffer breaker
TH Ee-ON E cIE ELE o FLD~ld-iP' IN CC410 . i.ROMri---t-9o locec-Y of b3 kA at 7.2 kV was deoeloped based

D N Moo~re i.i SF/nub 6/ Rneabdcwn7 Gapo cepNuria
Lbnioe"Oty of Viini. SOS-It-Ga-r

tr elelin1... heiee utot IMF end tik enusi- potentialtneirS nenssroteirnit e 0-citspnkho hcostudied for a liqud C 1P Y RIi1T 1992 lEES. FPPlNOED WITH PERMISSION

mec-ut.tP :me '.i _od annhPnolrn of thei

elecric ield*i ld be ecluote. Fo mOurnmhutodeit.07

reato ot li d ce "-t --inur fin e'ull distilled re-ur tho BEliOWh STUDIES)
reat , t. oiai 'womro irin en, d I -o"k.'Inrm- .ld wet in o Elticl

ounoitotiuc tut not in tenitic J. .- amtne ,t wih t horny 11 Rets. 'NP!EIA A. THEORETICAL SUYOF A DC ARC IN A CONSTANT DIAMETER
Pr...ny I~,o rim. Secu-mOel'c- Me1c._u Cthod 5-.ifer NOZZLE FLOW

COPRI, T196 fi P CA scllyRERIiT:)WIT PRitF Tr.c...iicn- On Power ciiareut End Systecs. Not. PASIE.N.A

Ti,: Id air flow 'Oild I., a 1.27 encnsetdatrnete-
tet- ni .. 

0
rsno~ n tam c fle ceItie. In add Ition.a

T(V~ kltO)PN(EEE~YIFEO '51- 9 I OEFNTO t45 cm sod a corntt of approximately 100A. Art Osltage
t ii a the flow ualcity incrase fro r topersOh LI1TLD ttE LlItc .a 1r .' Os rhirel flow mo- w1IIith centontr tempratr

Unio-nit of iroiie. O i-n os~cn-worefor. .,fo the arc radius.: elcc filld strngh.
PrnelRoii. VAol. No 1. p. 7024I/il ntOirstoe.adpwrsfwti.i the coldtflew
The. -- tnie ti' the f.id neesi toin t a

disoheeqe Ontw... mr n 4aihodfdte 11m111 wn donouioi -tieAd the --umt5 nnot. and a-I distence.I Calclted ar notaes

O~tc nnig ar tit i te .ok fmct c m tO " thmoid nsFe' .'.'ia.ad powers compare facorably With measured caluee. EN

eeound.It w-A ioct eco tt- r5weo n.icd fmrPn.c -- V.cids DAc;Foing as; Iwbennic Plo
0
; Transonic Plea;

ME.3l.. r S-ianten Iheor,; Eapenimes t
i-n rnstet 0 te OiiOO i.aSait oi~ he ci do t o-;'T 1.92 IEEC. HEPRINTED WIlt PERMISSON

o' hefildpi' or ftion .<I wile. h in c
i.t.- rsuudt~sta s O c h ueornnIon
nor a4 change owrkfntin f on,.... I thefilreiedt

Primary ~~~ 'p01rt Var.__-u (--. .n0 F -i- T ti PI au ni

COyctllNI- 1915 A-CICUS P--1 At 'DLI- :. -1- .ieAM;C ,,



EI12EAKOOWN STUDIES) 10:!44
(Ca,. Bsconor.o) 

kExi-SU!!"FACTORS INFLUEiCINGMTHE 1NKBUPTINO ABIITY 0 6SOU ' P UFFER ccs . unt
BREAKE RH ADELOMN OF 300-IACC-UREAr CIRCUIBRiB UN THE CATiHOT! O NACDAW NVCU

S. YaEa N. IioTvh .F AN Kooahi.V Ouian uaat'b
70s,o0 Corp. Kac.-sk", .p' G..an kist. IN0s [l.-- Core.PFtsbu gn PA

IEEE ~ ~ A,, TnstisOn
0
wrAcrtue And Systm, Vol. PAS-ICI. No 6, *~.a ~iu ;lO.H.9 pPI!lB (5I3Pis -5111 f0/N) ho oo ond Il,.c the cr..ih olTloto. hcT:fbeI-4-, Vatps or 'o'o.~ n-nnof an C otvric annis udo. Vary,

0-1.,~o of a SF/tub 6/ cteotecuLbale(SB) ha boo .:- as P ..00 0a: on~oo i onrwedtrnndb
%,oaiadnumar coupy and otI al, It he. boon syntA n not nsMtndIuicodomen-gtna _c of reactio, of RtHo

Co nt-o T an "hunnotnil both Thort Line Fault (StI) ond conc Roctno' lnti aten I" ooooi'oo. 
t  

Rho1 cathode
Breakter TI al Falt T) nodt_ o Ans ' sini.osln ns not sota-el. Moor-nd 2 coot ste A of ett ,, i gthe foet .etod by Rho

oononoo ad cpacitor oaraIlol to it-shocld booa.On the I' O on noddntntn h cathde 1tt and Rort
Sati, of tho poneciltti. 301kV-50bA ono-b'-akhn ho, bio _acno'lnsto oRh 'A ot haise Itho H ao00c

Prn--. Kaywors- 5/1-b I., raidocwn; Ga Onu-y Fu lfter VC; n ",. Dii, y 'cAeo Osntnfrtectoevprolot
Une, r Fatr *ne to hp;; Eoio Is 1_1ihst,Ti~ted coIn tho eqict' :0, 2 -n1sc 21''3 KT 2. ie RotaCOFTVOhT 1982 IEEE. KEPkINTEC; ( lTA FEKRISSI,. rior-s dc.. o. Va-i. Sr-11n ontt Uon;Ctco a

Vacor C. ' Voon;y Te:ontn Cabcalet.

CJFY~iHTSi 1130 AMEFICAN PctnTICo: T. CIEU KtEFV IE at FRISC

RINSFULATION, MATcVIALT 
Ic11 'TE Wfi RJSC

(Sol Iid'VLAESEAL6
PHfTOICAL MODEL OF ELEC RICUAGI NG AND BREAKDOWN OF EXTRUDED POITMERIC IHPMVLTG BEKEo A AER. ItiSTC!ILITY OF TNE EMITTINC

INSULATED PCVE CALE rrvdo by thra an, 
0
f*fedo. a aayo

C. Votdo..111 T. Oarr'ty, 121 9. "
0
nu 'I,:. R. Eaton 12) and C t -otnn . it to ocnto~odonc of fol d.mnsoed

Il) Cable Tonhololgy Lab.. 1, . NWe B-ruso'tL NJ and i~ 'osy -. ~ tiss0o-tttfo ehse-Ik
Ct ~ rr u.S. toon G. Enr. .asngo.E .- 't .hi "nbi' f cu- Ijt' 1o (to tip f nlpono

lEtranoc- On Fuunr Appara tus And Systomo. Val. PAS-ICI. Ku. A6..c y~cn00t''d ot .hoo .tho n bulk of a conode

Tb's, poper onstulota ephosoni modol of olautni."in.0m andr crnohdna of pol Vror n.u.o.od nih 00± to cos nd
sobstaot'to thi ond w't "g rsults of tests -inenccdeneowth
t mcndal. nuissino rrlao, r chin 000 ortion u1 rators at 151555

V'tyg0 ol, ustl f- ti. ola_ t ai c so-g anId Voltageo bEotCD vhSTUDIES
Sraooncfoi - ,sc~tr A matA-o for Rho rapid Aiontroluto. Elpctnoall

notion 'tnran'uLi Eito Wo moHn " cetg rad.n'LB~E'lfFi ENA iN AQTEO~ ELECTOOLVE IN ULTRA-VISA ELECTRIC

'ahoh . otaoo A-A 0n .o.'w u...o. daio Ao'hA A Vorcb'yac.U. hmn V. tokn.5P. Soahina and V.. UnA-akon
nooao f ,0 o u~ a oylint-r.nAt utonbo"th AcpodEeoncu omoa ho. P125 TA1'(

Pri,n Ooowrds .1ola'olouein Insu lat-- Aging. Ins1clton hrboko- urnne iinulacouidi oa~
Bneuudu.o .n;cds' 7-raholo Voltaga .ottctos. Soupo .,.rI tm ~,lw'otg aiatiis0

CO-nRIDAT 1902 IE1E. KEFN!ED W;tt FEAMISSICLN tnt orden of 103 oshm. an. ..b jntd toroaolr osowt
fold o - 115-It& u/on, od pal so. rise timesn ''10 on Prabroahacian

cup r sa.e...nu ad -as function offld : oSt eAdrto10128 ~~T
he --n-t-n co a no film r-er tA. ectroomi proto ta.as.(NFR-EIAKDGWO STUDIES) ynnt~ o-h"' to , to' co-mt "0uoiO CRt

( Is I~cr~o) Pr-nan, Row,cnys: 4-sos Clip-trolyts lETI b A, Eleutrico Pulse
RAND-r PKEOREOEKDOLJ DISCOA

0
.StS INS/U '- A FOSSIBLE DIAGNOSTIC tal c,; Fry s .broad,. Curan, Votgotro nOFITEVIEN FOR PAR'1QLE-C'iNTAMIN1TED COMPRESSED GAS APPAPATOS Fice~utld ntanoito; Na-lord a iN . Anis (1t. M.M A Se.ana (2) anld K 0 Sr_'_o (1I1 Oorotiu"

It) Uniorsity of Watoric.%,Waterlo. Ontario, Canad COFOII ,. 1971 SCIENTIFIC INFORMATION CONSCITON'S
(21 A,o Shoi Unr, it V.Ry
I EE Trnsao:tions On~. FooApatus And Systems.Aol FA 01UI Bo. A.
op 1580 -1595 (0/02.10168

Too coron Pois oo'tto in Sc /sob 6/g.nder . -inpls ihEsOF~ 1000UDIES
Voltaos is rnodn lin - u. i ts r anoss i s rolatodt t the 5iOn " fotVo-
alantroda gonntro -d i nf l ecod by the .gs Pressure anod thte rate EsurAsn O F StCEDISCHARGE ALONS A DIELECT RIC WITH LARGE
of rise nf tho appliod Volta a. An analytinal nodal is presanted OILtECTIPI CONSTAN AN C IN ThE NA NoSECO ND RANGDE
whereb ty Rhoe .Itionhi. p.,anog th'asa Nuontitiore dn~iocd. (ha e tool, ch,, V V. np. G -A. Fcyts end a.Ya. Yorikai nudo~dl Prediot, In, a onaatoegnnsoo a in Vn5 Aodn of is oo of , i Lf t Tomnic.U15RK
n-Assure tie d~oi.tio fRocrn ny ot h result, of J 1cra 0' 1 lo Me.chaic And Taor7oo PhS.Vl 4 o .tasting rod-plano Sf/sub 6/ gaps n0A- sctciiOA 39cisos arc '99c3)iPoannte to uorfo tI- mclcblt othanlicludo. Bc lo.nrn A-ral Fritledno, Meohii I Takhnichasko i Fiki1
ostabl,o:dilo on iacetrostati A 1iooo 1 ct-_ pn nd-olaina -eo 50 -55 (100000. 1973)

codcigPartice n GI. 'li. fbo aaincld t o__ne to" TO, distoo tin, a roali ,dg aln th sisc of stha leot., crob-a-. Tha nosibilt fuii tepep' -ait As nI , t'i ~t '~ ontn of th orde of 10 raget
analysis ho daois d' agnoc tast pro-ac', , -or ion t 31e Thui. endicato the rota of .aniciof the

arilecootminutad 01;s discussed. 9 r' 0 n- -JcP. too, timo lag. ond Rho oolt-atnore Fh1ctrsi r
Primary Keywords: Sllnub b/ Caroe- Pulse. ooiln lcIto; Eloctoc. 0/

t  
euscot fth re of ir f son to paecad.

G .. *try; Modoling;'lso. ', te; V rotin c' t-. .0 ' ituo titaniu' IiocA and -ttta11 cairaio with
Hootorm-fIed Can P-i.o: 'A kho order of on orilos at ca! tegs on tu 1.5 kV of

CEPYCIONT: 1RO2 IEEE. REFRINTED WITH0 PEa-nlo. c ff-t- F0-ty. Th. -oe.q.0 rate rf ecc...i., of Slhe tigor of 1
' , ioi i to - a Rt if ,u osec" is eq'o to lEE c./pac im oreno ' 71 T in -.or that fron e :nogatV. Point Shot discharge

'A- _. a fo enonorsion ce.en. Hh ilo from
-BO ,.t I t, itad by, She siolf-nization corront. The

IPUWER CONDITIONING) .0' C0.tns or V:.: for a cmnutotor ut' liaing ourfaco
,,.Owls, T,*,,fsc-i-Ti r-uou n 1-. oar of points. 7 Rots.oDilcti

SOMEI TANSMISSION D M E/ICES FOR US E VWiFO MI-I TNICRCSECCRD PFiS EN- ArA0 i as in isuhaga Daolooment; LreDeeti
I.C.C. Lae~is .mnotaot;Diti-nange EopenoRaeHotapr

Code 8.eon EtlinaiCccaiitc; Self-arlarn Eiocio C urreot;

a-I ble,- V I fr tP ."''"T 14)0I.1 PiCUT PI(55. REPRINiTED WI1TH PERMISSIGA

I Pni-Pr, - o, dsap tnaeiooro l.'eo a I'nsorrs hanosecor 2 177Pals
0 0  WaSJp fan-0, Ie i'.o Iestfoimers Cooc ioyCtF BEAMS. ELECTETH; INSUtATIDN. MAGNETIC)

CI'PR.; 01 55 HA rD.":%.z PoBILISMING CO t1-j' "OTrton S!UDY OF A MASNfTICALLY INSULATED DIODE FOR PULSE LENGTHS

Fc Ptc. VAu. tuotso,. 0.0 fosiiloit end H.!.Enel6
13130 ~~~~'.oeiet rn.0

5 
Th-cl AyisOI S N. 5. rp7-37RflB)

t1 cIT nTS CLOSI!' SWITCiFT. CLUSING' on I
0 

anoo- nirLanoFio, SI, 944-956 IMey 19CR)
('ti sr-tons - lR.' I~st ?ao4-. , noot tudn of. a antly insotd

THVYRISTDR DEVICE5c FOP ELECTEICi nOWEP 'n5IM5 e'-urn inare orennod_ It a d.m..strated that th0engthWa 5.Tml o tcr urre t nalseo such a diode con bo Itied by
Ta--ljnrc C Sco.otcy Nn fac -ac~~rr- Ronoe of the accelerot.rceta. esdb

I A/~ ~n5ot o. -il au- n:'.- c-ri no inis.-.- ciV oltoy.9 'ct IV tio ho tuba with"e.o-tnon boacure to ofg,'. n-d tolf -c'. .o-trnaan,.. ouul coo a' S-o Tih the , o1d niia h dePendonc of, Rhs diode
Elont-I n n. 0091 A~ct roonPsoc ot~t.O~-Ottc h~c iiso th stienA and the dio tritil ofth ante

*oaol ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ..c t-/11s I~ .. -- ti ti9ee Dinn'o~oTs d -5 0 ntnentoo os
Rn "n'- I_ 'nt cras I-c do !% --- 'odT. n' , iit5 Elo. t,on Cu-nnt Polsa Leniaths; u-400 bV Voltages;

'.hisiOr frmds -co 'd -gt. .od'ot -4 hA Eootro Roam1 Currents; Ctlind,cel,.1 Eltebnaco-AVDooo.t. hc_!o'sT t .T aan z- Aen; Mutpe-on Leg ufaco-re Cthodee;o,-oot tur-n_ 7-to.. -0ic'n oa- ei o s't. Elcet rIn Fl.o
-ports of - -. n' [no sop -o o ~oeny, onare .o 03Pt' 1981 OMSR:CAOf ISSTIT( tE OF PHYSICS. REPRINTED WJITN

Bqo- T, S To."- i d. d-t
OTYPIN- RV l~- ~nloL~I'. 'tISI-

I a9



16174
IOREAEDOWD STUDIES; SWITCHES, ClOSING) 181t0
(Vacui-i. EIscorical; Vacuum Gaps. Electrical) (HVAKoDOWN STUDIES; INSULATION. MATERIAL)FM tIO OF hE EMISSION CENTERS ON MHE CTOE) H RCS F (u~ Fliishovr Solid)

FOTNATIOCNE E MISSIO CRENT N IE CATHODE IN THE PRESS P ABEHAViOR OF :OMPOITL INSULATION UTIDER THE ACTION Or SUPERFICIAL ARCS.
SWITCHIN ELECTRICAL CRRENT I A VACUUM 1. THE EFFECT OA APPLICATION TO LINE INSUATORS

T R AOVESE MAGNETIC FilD8. Ai . C. LurauI and A.M Rohal
0.1- Proskurooskli and VF. Puosaren Tool. Ca Univ TFrance). Lab. de Genie Eleotrinue.

Academy of Sciences of the USSR, Tomsk. USSR in opnrt. No UL- 2 12LHSovim) PhYsics-Technical Physics. Vol. ?5. No. 10. PP 1235-1239 Avalability N80173T5'I
(C1 19$3A NIS 5

N;IS
Trans. Prom: Zhursal Tekhnicheskoi Fizk, 50. 2120-16 (October 1980) caboratory sescrements ere mod. In order to deFine the fleshoner

The formation of eliion centers IEC) on the cathode ihen mechani s octorned on hsgh voltage line inulators. Surface discharge
electrical current is switched in a transverse eagnetic flad is p i g c p of pollutantsupropae~o ..onIdered to be due to the b.. d-u opoutts on
studied It 'a shown that mew BC ens. in the direction oF the olasne the insulator surfuca The laboratory aroetus, consisting oF i
drift and thei moue with a Velocity eoprooinatoly lEt cm/s. The onon uhunnol filled uith an electrolyte. is described. This device

n dicreets a linear rdNI of the electric equation undo, Study.
oroosed for eoplailing EC. associated ith *nonIlous motion of Rho ye. ublea arc TeRth, eotent of polluted surface, and type as

-athcco spot of the nacum ur. 18 Rof,.Prisary Oeyu~nds- Vacuum Irsakdoan; Eii~on Center Foreetion; woll as resistance of tno alnctrolyte. Results done-mine
euyrinstuJl tro "ust ' oltage at which an Arc sufficient to

Trenscerno Mooretic Field; Planme Drit; Cathode Smt.-circuit tie olectrolyte drucloos. Scee Vnniboan of
Spot Mot -s. Clusino Swtch tis da to thu imorocerent of insulators are thu.. discussod.

CTPTRI T: 1981 A"EICAN lh<'IIUTE OF PHYSICS. REPRINTED WITH Prinury Kyunid: Flashuaer; Insulators, Power Li-rn; SurfocoA ERM I S ,I Stability; Eloctric Arcs, Electrical i-uuation;
Electrolytes; Glecrostatic Charge; Nigh Voltages;
Incur t~ on

1I7 Secnodav Keywords: IN FRENCH; NTISHASAE; MTISFF
IE"IDOWN STUDIES; INSULATION. MATERIAL)

hSiria-N Flashover; SolidI
ICROCISCHNRGES OH THE SURFACE OF A DIELECTRIC IN A VACUUM 11101

E.N Atdulln ed S.P. 5ugau (EL FCTROMANE-IC LAUNCHERS)
Inst ,ute 0* Atmospheric Ootics. Acedeiy of Sciences of the USSR. (Iuclrdj; Wires

ELECTRIC G"n A VERSAT1lE TOOL FOR NIOH-PRESSUVE SHOCOWAE RESEARCH
SOul Phynirs Journal. Hol. It, Ho. 2. ro 260-Hf .02/1e751. f.f, Cha (i, C. U;t-uccr (.)14. SoFa- 21. CA. lunodel 120,

rens Proc Izentyi Vynshiiih Uchebnykhn Zvcedenii, Fzika 18, U.J. Steinber u 1 R .Boud (Am, C. Weingart (Di and Rb. LoelTD-l3t )February 1970) 1)1

It has been preuiously shnn that for a slow rise in the voltage TD Lairpnc e, L .erore CA 94550
on a dielectric ineated In vacuum, e prediscargo current is X -annon Stato UnIersetv. Manhattan. KS 66502
nhnrued. This cur,:nt hes to conponens One of then chonges slowly The Raviaw 0u S:ntitic InstriMacts, VIl. 51, No. 12. op 1676-1681

no e. end its aep;'tule does not eeceeid 10-Il to IE-7 A. while thu T )2YINUOT.
othe' consists of brief current scrors of aenlitude up to 1K-S 6. The We hung denslopad a iorsotlo tool fc- generating planar snocii
epa-inents conducted preniounly indicete the important role of tho waes. Thin system, which we ceil the Atoctric gun. is capable ofcon.tant comonent oF the erediIcharge current in prooarmno the priecticg thin flyer Pletes with veloctios in the rang 1-21 kn/ .
tannover proces. MeLn.hile. the resons for the appearance of and I t inorpnpilu being used in kioh-aolcsias-initiatic" euporimorts
the - fhe microdIsharges (elf-etinguishing current surge c, is Uairg dae.elo.d fur euation-of-state measurements in the 1ts
which do not lead to breakdown remain unclear 7 tens. tfa range. We doscri-e the olactric gun facilities that era

Primary Keywords M-irodincherges; Predin:horoe Curreant; Dielectric on"rtinul at Lowehco Linernore Laboratory end discuss alictons
Constant; tMicroscopi Spites; Surface Dielectric of electrin gun nechnologV to problems of nteront to shnck-uave
Strength Oncycana researchers. IS Rofs.

COPYRIGNT: IYA PLENUM PRESS. REPRINTED WITH PERMISSION Prinory Keyword: Dielectric Pellet Leuncheri Eoolodino Wire; Shock
Wa-.e; TO kA'san Velncity, Plostic/metel Laminate

COPYRICHT: 1980 AMERICAN IN5TITUTE OF PHYSICS. REPRINTED 1Th
18177 PERMISSION
TREVIEWS AND CONFEREMCES; BRVEAKDWN STUDIES)
(Conferences; Epled.ino Wiresl

EXPLODING WlRES: VOLUME IV 1112
W.. Chece (Ed.) (l) end H K. M oore (Ed.) (Zl IRREAKCOWN STUIE)
ElT AECEL. RedFord, a 11730 ( Alent r odes(
ID) Lowell Technological Institute Research Foundation. Lowell. MA TiECTROO MITERIAL RELEASE DURING HOGf VOLTAGE BREAKDOWN IPINAL REPORT)
Publisher; Plenum Press. New York i'1/I9A" . Gc Ly--a't, TOT. Mc Call and R.T. chnaider

Oh-
5 

boot is the record 00 the Conference on EuPloding Wire Ucin,,rnit of Florida, Goinosnille. FL
Phcunee~ held October. 1967 in Boston, MA. As in prenous cases A. Hnh0 -E 0-78O. liep (01/1969).
this Oluime contains peper s on the relation of shock wanes and A-oilability 70-1'442
ecPlodng wires; or uses. PartiLlarly as eplodino bridge wires; on NiIS
chemial reactions ilduced by wire eoplosiens; end on the generel

theory oF the wre enulsion itself. In addition, several new areas Primary teywords Eleotricel Feults; Electrodes; Electron Emission;
are conered. T 1ee era tan Papers on the resisticity-density relation Electric Fields; Fl.ctric Potent ia; Electron ReLms;
in wre eoilosions. There ere papers Ii the use of lasers and also on Flasmes (hysic1). Vacuum Tubes
the use oF v-roys For the Study of eoeloding wires. Sectroscory an
apulied On uire eplosians is discussed in four papers. 296 Refs

Primary Keywords Eaploding Wire; Vaporization Waco, Comperison TO 1013
Gpr Discharge; Optical Otut; Ponetic Fold TCIONiSTIC Uli INSTRUPENTATIDN)
Standing Wave; D:agnostics (t Trni 55S,,)

COPYRIGHTi 1968 PLENUM PRESS. REPRINTED WITH PERMISSION Vil VLTOL7L .IPhUMENT AOILFS FOR 651 GEG.C IN-VS EL BREEDER REACTOR
SERVICE

CF. Coceon

c.%unr Ericuring Drel t-it Lot., Richlrd. WA.; Department of

I(LECTROMAGNETIC FIELD GENERATION; REVIEWS AND CONFERENCES) t . Cnr-7910 -. 16 ( 1'9).
(Magnetip; Reylmus Auai'ah.lity F:[lI-St-:i t iF

PULSED NIGH MAGNETIC r:ELDS
H. Kseefel q. issillsud ..cInn. instrununt sables taco been develeped for
Leb tg c ionia.et. Eoratom-Ctin, Freso,, Ic.V .s i. thu Past F l Test Futility TFFTF end breeder reactor
Pub a Publishing Co-annterdoc IItTI. i-cessel encrrcts. Prototype cables have been successFullyT

his book considers i aspects oF magnetic Field generation. The ntrtci n- tostod vo.tuge Eroekdown Pulse Noise (IPN) thresholds

author proceeds Fromy cih no dscourso or eleotromagrotic Field " .- n 31 HUC od i cble risisticities in excess of 10 eon 8
theory to A thornugh renentotion on pract-crl maccolic field r. -i *wre .nhieveo at tncootures to AAl eco C C. Pecters
generation. Field gonarytl inn using canacitur Ognys, inituctica storms, -i-.,.nr.,t O to strong~y a'tect breakdown ohenonoe end insuletlon

and flue compression en all disnusned in detai. Agpocts such s uninticin hulk cable ware insulation and backfllI gas purity
conductor def0-rntion end n crtuat-on .r .considered. A mention or ienrnc fly As affec'.d by fabricaticn processing). conpaction
nag-tic -i all And current measroment in included 05 Rots, dn ty, and high Atomnrau- annealing. Substitution of coer

Primary Keywords- Migretic Pielc Gen1rotion; Ficld Theory; Cacitor eleitrica conductors did cut auvorsely aFeit cable perfornance if
Dust; Inductive Store; Fli Ccmpression, 1Feld 'u-inetion oarrneters ore appropriately acustad. Preliminary gunam
L'Fsc, s, Conductor Deformation; Magnetia Pressure; ardiatinn tonts on bulk MgO cabl. indocete that the gamma flue
ili Diugncstics iiornnses , Ie tin resnlu-'ce b.. an Order of magnitude to S a ID

COPY'OOV': 1977 nORTHs-HLLAND PiLTSHING CO. e S .g . ft ot 4SO or I C. ;L0a citation 05 7E
Priinary K udjrdo Electric Cablas. Fftf Reactor; lefbr Type Reactors;

Breakdown, [c-f mcel Insulation; Magnesium Xides;
10079 Pertormace A pctor Instruntton
tPRTICLE NeeOS ELECTRON) Sorondamo teyo-'s FMZH/21155T, ERD./2b0bdE; .TISdE
(Generation) nrrio,.titur Reoicticn MiOuche copies only.

tHE iTERER-2i HIGH-CURRENT PULSED ELECTRON ACCFLEPATOI
Iu.. Nondor. E. Kovelnhuk, A M. RVbalov and P.S. Strelkov
AcAde-, 0 Sciences of the USS . Toesk. USSR
Instruents And Enperimental Technisuen. Vol. 17, NO. 1, pp 17-19
102/19741. I01RN

Trans, From. Priborv i Te"hika E1sperinra I. 25-27 (FUtE SEOLRITORS; SWITCHES. CLOSING)
(January-February 1t74) i~ulnn Forming Lines; oes Gaps, Electrical)

A pulsed electron acreleracor heving a current-oulse ampitude of HIGH VOLTAGE NANOSECOND PULSE GENERATOR
uP to O kA and a pulse length of SI nsec in described. One energy of C Zuvees
the electrons in the beam ny ha controlled smoothlv from 200 to 550 r.. tort Mohnouth, NJ 07703
ha. The structuir al reoul~.-.ts of the Acca"orator allow injecton ,.-.oim taoni col rapt. no S. I May-31 Oct TN (07/1980).
of a bran into e sUastTonory magnetsic ioly without introducing Availoibity AD-A87 191/I

sibstertil distortiuns into tre field 7 Nes. NT1S
Printory Kerwords: ] k8 CornettulePs amplitude; SE osmPulse Length A parallel blumle. circuit, coebined with a spark gee i.tch. ae

211550 kno Deom Energy; Pigh- current Pulsed designed for oraties at 24 k . 5.000 A peek. Tests were conducted
Floct-on 0-ralator, Pu1se eutotrnforner, Double with A sngl Olunleis with a 18 ohi load. Because of problems with
Shup~rng tio breakedn in the triggered spark g1. a slightly larger spar ga wes

COPYRIGHT: 1974 PLENU" PPEtS. RPRINTED WITf PERMISSECH nutituted. An acceptable pulse is deliTered from the eulee forming
ietuoh after aittusteot of the inductme eloeients in the network.

Pr,-ory teyuords; Pulse Generators; Tee Lasers; ,T1rg Circuits;
Spark Gas; Electrical Networks. Eleotricel Lads;
High Voltyge. aPulse Rate; Transistors

Snnmndly Key-i-lds Blumlen Circuits, Ocalenche Transistors;

nTISDGO YA ; 
NTISDOSC
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l A AcDowN STUDIES; INSI 10ATIO. MATERIAL) CENERGY STORVE. MECHANICAL; SWITCHES, OPENING)
(Gas. Electrical; Gas) (Rotating achines, Mechanical)

Hl4 VOLTAGE RESEARCH (BREAKDOWN STRENGTHS OF GASEOUS AND LIQUID FUSION R'D CS ADVANCED FUELS, HOMOPOLAR GENERATORS, CIRCUIT BREAKERS
INSULATORS) AND ENVIRONMENTAL EFFECTS OF DIELECTRIC GASES. SEMIAN4UAL AND TOKAMAK DIAGNOSTICS

RE'oR', APRIL 1. 1979-SFPTEMBER 30. 1979 W E. Drunond
L.. Christophoro. 0 R. James, R.Y. Pa. -A. Mathis and I. cuors Univer-sity of Texas at Austin, Electric Power Research Inst. Plo

01-11Alto.Caif.0o Ridge Netinal Lab. Oak Ridge, TN 3C831 alte 1a 019.
. o1/19 go) -. 1~e r.pE. (09/1975).

Ao laob!lity: ORNL/TM-7173 A lbility. PB-24A 322/OST
NTIS 7T ISrof gas miotures re suggested for indwsttial-scele The general purpose of this program was tat-fold: I) TgElInestigpto theoreticelly the potntl Hot the use of adnanned fuel

attaciment cross Section functions for CCI sub 3 F. CC I Nb 2 F sub 2 coclos ond dirsot ncceision , Tocamak systems And the deoeloment
* gnd CCIF sub 3 each ti N Nub 2 . and for CCI sub 3 F in A,. acoated data acquisition systems for tokamaks. end (2) to
ElecTroen attachmeit retmsw.ers neasurmd also for n-C Nab B F sub i, .c.o. ot-i thgorstically and euporisentelly the potential nf
in both Ar enf N sub 2 . The affects of .oI.ular strcctcre on hoeolar gonfratons end inducton energy storage denices Is pow

nerg ro.s .. t on. d lifet .me ..f nativ. ion states of orgaic ..... u p.e .. f......... fi e ets Th .. generl outline of the

l :e core corsiocrad A study was eade of the potenti role of prora s indis snd; a detailed descrietion ot the ciori done in gaol

encon detacnent i- breakdon. The role of dipoor scetterin
R 
of area is goo and a budget showing tie actual expenditures incrred

eloc tvns in i , bting breakdown wet investcgated. The nature if 5 the porforanco of the worn is goven.
synierRs s among nonsituents stages dielectric siuture s Primary vK.ords Nuclear Fusion; Nuclear Fuel Cycles: Circuit
A soussed Examples are cited fron recent breokdown measurtents Breokers: Ener Stnrage; tiuericol Analysis

Breakdwn meanurenents in plane-plane geosetry cae eade for CF sub A Seynary Kevyrds. Tokameks, TISEFPRI
* 1.1-ON suu 3 CF sub , and OAF oct 3 Similar eseresents wre

conducted with bin at mixtures containing one of (-C scb F sb
S1 sub A ) and on of ;CF sub N . CH sub 2 F sub 0 . I.1,1-Ct sub 1TI90
CF 1-b 3 . Cf sub 2 F sub 2 ). Of special interest in these results (PJLSE EFFRATIPS)
cern obsered synergisms and the effect of dipole 

moent on the Trogpe,

c-eekdon stren3ths. The intial freorentetioc of 1.1,2-C nub 2 Cl NIGH SPEED TRIGGER SYSIE? FOR TOTAL DEPOSITEr ENERC MEASUREMENT I

sug 3 F sub 3 under eletron eIact was studied. Final decomo iicon L tUIG ARGON CALORIMETER
p'odts of sparked SF sob A /2-C sub N F sub A miotures were J . Grand
id.tified end quantified. The breakdown eroducts of SF sub 6 are Stanfyrd Research Institute, Menlo Park. CA NGS
studied. leculse measurements . 2. -P 1 12197

Prmany Keysords: Chlorinated Aliphatic Hydrocarbons; Gielectric Aoalebilityi SLAC-FUJ-221k
Materials; Fluorinated Alioheic Hydrocarbons; HTIFloorinated Aromatic Hydrocarbons; Hexene; Sulfur A synten to produce trigger signals seasuring the total inerti
Fluorides; Anions; Breakdown; Cross Sections; daesitud io the linoid ergun/lead shower counters of She SPE~k Murk

Electric Field,; Electrur Attach.ent, Electr 11 Detector at the Stanford Linear Accelerator Cmntsr i described.
Detacinnt The trigger signaln are dacelaced by uqing filtering, and

Secondary Keywords: ERDA.'D6AD; ERDA/640S04; Dielectric Breakdown; oisorisnting tha sigrals fron seorl thousand preampliiters
HTISDE connected to tho lisuid argun detector scrip. The systen renuirement

of trigver infor-ation 430 n after a sarticle has enter.d the shower
counter led to a specIal filten design in which a leadno mdg

"lob sonling tchnique was utilized. A filtered signal reprasentEng the
(DIGO0STICS AND INSTRUMENTATION) total deposited energy is measured by a fast level discriminator that
(Systems) is strotad insynuhroniztio with the e e 0 e exp - bean crossings

MEASUREMENT TECHNIHUES FOR HIGH POWER SEMICONDUCTOR MATERIALS AND of the SPEAR storage ring. This sampling of the filtered a.for.
DEVICES. ANNUAL REPORT. OCTOBER 1. 197-SEPTEMBER a0. 1Q78 producs a digital output that is delivered to the trigger logic

National Bureau of Standards Weshingtus. DC iti.onal Engineerino Lab.; (ERA citation 04:02BT0D )
Department of Enengy. Primary Keywords: Shower Countens; Trigger Circuits; Amplifiers;

No. NBSIR-79-1756, 14 p (10/1979). Argon; Design, Efficiency; Filters; Liquids; Logix
Availebiliky: DOE/RA-I00l Circuits; Preamplifiers; Signals; Stanford Linear

NTIS Accelerator Center
Results of MBS rmsearch directed toward the developenet of Secondary Keywords: EROA/44010; ERDA/k30300; NTISDOE

maeurement methods for semiconductor materials and devices which
will lead to more effective use of high-power semicenductor devices
in apelications for energy generation, transeission. conversion, aid 10191
conservation are reported. It responds to national needs arisinR fo (BREAKDOWN STUDIES)
the rp i.dly Increasing demnds for electricity and the present crisis l tro
In meeting long-term energy deeands. Emphasis is on the deuelopoent HIGH VOLTAGE H INITIATED BY PARTICLE IMPACT
of measurement methods for materials for thynistors and rectifier F HIh NO HBREAKDON anITJATE BYAt IE P
diodes. Application of this measurement technology wil.l for eoale. F. Friichtnich .0.0. Hansend .c. Itery

enable industry to make devices .ith higher individual power-hOdling a. TechR y b . tu Bach.)C
capablites, thus Permitting very large reductions in the cost of Au, viabi ity: TikS-OSND

mower-handling egcipment and fostering the development of direct 
NTiS

current (dc) transmission lines to reduce energy was and required
rights-sf-cay. The major tasks under this proln t are to evaluate the Primary Keywords: Electrode; Oar; Impact; Particle; roltae Breakdown;
use of thermally stimulated current and capacitance measurements and A t, ..Ion reap Deedny e it
other doep level measurement techniques as a meas for characterizing Fcration; a kdoHigh olt e nPed y; I* emetL;
lifetime-controlling or leakage source defects In powr gredp silicon F ation; laHg h
material and devices and to deaelop eroodures to enable scradingt
resitance measurements of thyrltsor starting moterial and ley-
profiles to be made on m reliable basis. (ERA citation 05:006O9) 10192

Primary Reywords: Seniconduxtor Bevices; Seniconductor Materials; ORLIAKUQM STUDIES; SWITCVES, CLOSING)
Measuring Methods; Operation; Performance Testing. (Vua- Electrical: Vacuum tans. Self)
Research Programs TM;_IO" CHARACTER-TICS GF AN LOPLOSIHE GALLIUM CATHODE

Secondary Keywords: ERDA/420Bt; NTISDF C-1. Punsi and N.M. Zh.ko

i.A. Zhd ov Lenningred Stte University. Llnningred, USSR
Souiet Fhynmcs-Tcchnirol Physics. Hul. IN. No. A. pp 1B1B7 (IO/197).

I018 irove. Frnn ?turvcl Tekhnicheskoi FizikI 44. 1280o12:6 (June 19741)
(ENERGY STORAGE, MECHANICAL; ENERGY STORAGE, ONDU2:INE; SWITCHES. Thu cnooral ¢aracterihicn andemission properties of the
OPENING; SWITCHES, OFENIIG initial stages of vuu breakdown are stcdled. A attem tIs made to

tRotating Machines. Inductors; Michanical; Exolosice Poses) cistingair prGoesses releted to the par: meters of the external

DESCRIPTION OF THE ENERT SOURCE PROJECT ELIVRIHG I FEGAJIULE IN 1 i;c,- 1- those due dir.ct yi h" i:ss*o X a
MuCROS i Ti, Aeey tinses and switching times are measured dwrino the

P. Damida. and C. Riaue die oynort of ve.um breakdown on the surfaces of liquid and solid
Pris Uni-ersity. Orse y Fronce gyll.un with e limited eittog surface and on extended electrodes,
No. IF-I. lbIUNIOq9?). The Foolonice-eomission current displays saturation due to the limited
Ave. lability Th- 173k/I Ithody enissisit E O RefsI

ero tI hg or e i'riry Kwurds: VCUn Breakdown; Poplosice Cathode Ecission;
The proect a high energy s cTemporal Resolution; Delay Measurement; SwitchingS croeno.,d unng a unipoler autoenclte ronless rotating generator Tine Me-suremont

i p:resented. Threest y nub s s arm detailed (IT the primary scurs OPYR1GHT: 197N AMERICAH THSTITUTE OF PHYSICS, REPRINTED WITH
mentio~eI acone, dtli ,r'cg nne J in .1 second with one MA nirrcnt PERMISSION
coo.led n a magnetic ntorage coil. (2) a primary transfer coil with
hiso of'' - ncc Itronsfer tise ITO microsecond end associated

w'-'' a gnat. and (TI a secondary trannfor coil cv reh one
m i, d. Circuit breakers renoirnd for the oprious cnnantixon 11193
e detailed with regard to mechanical devices and eneloding wire IBEAKDOWN STUTIES)
technisums Mutually coupled andcctances used for high efficiency dloLtrodeLl
trans'or are described and the sequence of switch oPMrations Itailed. tISH-OLTAGE CHARACTERISTICS OF A LARGE-GAP COAXIAL-CTLINOER ELECTRODE

PPrimyr Keywords Circuit Brakers; Electric Energy Storage., .F Rral
Eleutrinal Engineering; Electromechaninal Dances; Letis Reseerch Center, C-lvland. OH
IseuLse Generators; Electric Fuses; Electric Puer 4o NASA-TN-D-DN. O4 (IS/I96)

Tryns.....0; Electrical Insula;on; Enoroy Ava;lability: N67-2417
Curve-ston Efficcncy. Inductance NTIS

Secondary Keywrds iASA The nplicing and termination of underground electrical

d,stribution cable requires that the integrity of cable conductor and

osulatics be ma1nt4ined throhout Its length. A large number of

cInmercial cable splice and terminatigi kits are available which aef

olsed to fulill these requirements. The Civl Engineering

L.oraci v (CELl was requested to inuentigate the suitability of

these itt for use ot Naval shore facilities. Of special interest
were the nT-p-on cable splice end cable termineton for solid
fielect ric ins' uleted cable. These slip-on devices proved tg be the
easst and fastest to install with good reproducibility. and the
olcutriel charecteristics were as good as, or better than ehe other

Scoot of neble spice and cables tentd uthor
Prrinv avw,.ds: Cncntric Cylinder, Eleotrnde; PerformancepCanacterintcs; Conditioning; Current;

Tlentioteneretor; Nigh Volteg; Insulation; Leakage;
Micpryll ntidti Rate; Solid; Vacuum
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(INSULATION, MATERIAL) 10201(Solid) (ELECTREMAUAETIC COMPATIBILITY)

DESTRUCTION OF POLYMER DIELECTRICS BY PARTIAL DISCHARGES (Lightning)15. Regret. MA. Rurbanoc end d)A. Geregashen LICtTNltO EFFECTS RELATING TO AIRCRAFT: PART III, MEASUREMENTS OFInstitute Of Physice. Acedy o Sciencs of the Aerbidhan SSR HTI IDED VLT S I AN

e'ku. USSR J.A. Plumr
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Oh. influence of the energetic oherocte-istics of individual
microCsopc discharges on the destruction (erosion) of polyethylene HTIS
has been studied. The destruction OF a oolyner dielectric by partial Measurenets oP possible liehtnlno-i.dIced voltages on severe]
disch. 1ge5 is shown to be due Priil to 1th enery which is eetia lciswti nFHIarrf r eotd h

trnferrd dectlyt h srfde t c _ here it is in n.ure.ents ere nade using the transient analysis techniqve in
contct iththem~cr~cotc isc~lrgs. Ree. htchsimlatd lghtnng urrntsidentical in weceshapo bct reduced

Dich lightning re :seed through the
n o I hs Dishare; Ing indud Voltagen ore than scaled upuard in

n. estDischag; direct proportion to natural i ghtning amplitude. When scaled to a
REFRGHINUEO WITH tin sro f20,00 menres as described in
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PLRMI5 1L- I , nduced in the ered circ.its
ranged bat.een " everI m o Iand several thousand Volts. Factors
influeneing the susceptibi!ity of a Particular circuit irnludedSlcircuitoutnQifunO.No., electrical return path end eeponore to

IRREAKDOWN STUDIES) direct contact with lightning currente at eatren ties ouch as HAO
(Vaculi Electrical) ghts end pitot heters. The circuits receiving the highest induced

UINSTABILITY IN THE PREBREAKDOW STAGE OF M BREAKON voltages incluce these in which associoted copens hace been

d.c Nevrovski domcod as repcrted in actual F-4 lightning stroke incident reports.s;'i-Un!o Ins e it Uhe results indicate that a vosbinotion of oltage oming sPe-k gao

S.,1t Phy5Fc%-Th hysics. Val 23. NO. 1h 0 17-1322 devices end Iouer Voltage surge supressors say be effectice in
(lu1,178) limting cony of th-sP voltages to safe levele. but the nacioum

Tra.s. Fro,- Zhurnal Oekhnioheskoi Fiziki HR. 2311-2308 (November 197078 trvnsint noltage w tn levels of covnrcued avionic eno puor
Local anode heafig by the prebreakdocmn feled-emission current is system enuiment shold be determined before sac Iu, safe noltage

studied. Evaporation of the anode end of adsorbed files on the arod liits can be established. The advent of solid state avionics and
is exeninad In the prebrevkdews stage of venus breakdown, the anode nonsetallic strucral neterials in future
heating can benone unstable even before an electron-ion avalanche Primary teuwvrdc: Lightning Jet Fighters; Jet Fighters Electrical
o..ars i the vapor. This instability is due to the additional heat EQvirmenot; Transients; Gomago Assessnont; voltage;Sec,(ton at the wrode hIch results from increased electron urren. Simlultio ; Electric Discharges; Electronic
as cs cated with o i tion f the 00per produced by the hot anoco. E uipmnt: Co posite Materils; C ruts:

ia E V e r u ninterference; Lightning Arrestors; ElectromagneticP--mav Koy~ords: Vacuu Breadon Pbrkdown Currenth; Anod, Co It~il

Heting; Metal Vapor; Electron Avalanche; Ion Secndary Kepinrds: Avionics: P-F Aircraft; Lightning Strikes.
Avmlenche Sideuinder; NTISDODY
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TV_cuc, Electrical; Electrodes) t.F SVIELDTVG PERFOMACE OF REINFORCED METAL FILLED CONDUCTIVE
MOTION OF THE CATODE SPOT OF A VACUUM ARC IN AN IHVOMOGEVEOUS MAGNETIC PLASTIC FLAT GASKETS

FIELD J.E. Ehnreich and M Ninoy
LI Ak snov and O.A Andreev Chvmerins. Inn,. Plaincille, MA
Ri-arknv pnsint achnico Institote. Acedeiry of Sciences of the IlEEE Trentoints Or Electromagnetic Compatibility, Vol, 7. No. 1, pp
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Sou.i Tect l e Physics Letters. Vol.1 No. 1. Pp 525A-526 12077). A0 a;ier presented at the Fifth Ann0,) Sycoosium introduced this

Trans From Pisi'a Zhurval Takhnlchesboi Fitki I. 1272-175 r n thy -enarheble V.P. shielding potent(is of the electrically
(D-eneber 19771 cordoctive antic materiels based on the new tvces nf spherical

Res ,at.1aly's It won stated is this paper that the conductive
Prieery Keuords: Vacuum Arc; Cathode Sent; Ecternal Magnetic Field; olesticn hva VoUso ressnivities as a E-5 ohm centimeters

Soot Motion: Retrograde Motion; Cold Cathode and, when ivoery usod ic a flange, would give total attenuation, is
COPYRIGHT" 197 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH t nr.Ool 75 to III Ab over the frevuenny range of SI kc to 10OG.

PERMI551ON Furthnr testing during the past year has esteblished that these are
conner.otico figures. I Rets.
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LIGHTNING EFFECTS RELATING TO AIRCRAFT: PART I. COARACTERISTICS OF
SIMULATED LIGHTNING FLASHES AN THEIR EFFECTS ON LICHTNING ARRESTERS 10206

AND AVIONIC ERRUPMENT (ELECTRTMAEFIC COMPATIBILITYT
FA. Fisher, B. Macohiereli and DL. Jones (Irounding nd Shielding)Generel Electric Co., Pittsfield. MA 01201 OtTELDG E'FICTENCY CF ELECTRICALLY CONDUCTIVE PROTECTIVE COATINGS FOR
Final root. 19 Nov 6f-IS Oct 71 No. SRD-?2-D54-2. 
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4p 101/I972). TASfIt.UM AND ALUMIHUM SURFACES

Aveilebility: AD-900 245/lST EL. Albin
NTIS Pairhpld Space end Dfnense Oystes, Ssysett, NY

Meesuremts were cede of the degree to which p lightning arrestor IEEE ronseotioo, av Eleotrovagnetin Compatibility. Vol. EMC-6o No. 2.
could i1t the voltage on estonic equipsest when an ecternal ph 3l-5 TC7196).
lliitning arrester was etruck bye simulated lightning stroke. The AltCi:gh several P'oPriotory finishes ave been available for
tosts show that breakdown is sot an instanten.us aff:r. but rather .l .n..n end muueni.Jn nrPvvction fron cr ono the electrical
takes easy microseconds. Measurements tac near a point which is roertnet rvu;r ''0:. ocien have never been sufficiently defined.
struck indicate that the air around any prot rusinnn II be in a To v-ev to etloeru ti e relatine merits of soch finishes for
state of electrical breakdown whenever the electrical field strenotc uon unm ardmaneno un. vi test program ... established. Fiaturs werv
at the aircraft surfece approaches l0d Mt/motor. Electrical degned to nvan.:rc bunco

0 
imnedanve from C to RF. and to enaleata

discharges tend to hit the field strength to thet veu.. thus shielding offiicic and innertin loss free gaskets used in joint

defining the electrial environmen to nhch the avionics equioso t ntrfai" -kni f fdonennes In performance were observed between
is suhected. Data Is presntod showing how the impednco effects tr the 'vjv 9 enemy sh ldno obtained et rodio freguncies and the

voltygas .r.rensed On . victi eu;pnnt P.i
4
0 4 tr~ o scrk gaps i t;e c.ro nt - n cie noasurIents. indicating that the comonly used

pvetentitg ligitning arrester break down. Masurpents wre made of ,- ron of D- or PP b-ndin impedance is not sufficiencly sensitive
the spectral 1lnsitt of radaltion frvim long olrtrino) arcs osod to inirviAr good control of conductive coatings. Corrosion tests
sivoto lihtning strhos to eircratt. The relatie ampltud at "' cute neveral fininhen ccclv be acceotble from both the
d fa.ereu fra enies seems to agreew ith that observed from natural nurrosi rnd el..Envy. V1ewpunt I Rafs.
igitnig. Fe1 lng at a /f rate in the cicinit

0 
of I M 1z. (Author-Pl Primrv Q.o.rds: E1. Shielding; Wideband Measaresent; Moving Parts;

Prm,y Kaordn Lightning ArrestersAircraft. Airfrmen Lightning. Corrosion tesistonce; Metal Cotings; Life Test
Simulotion. Trning Rote; Airplane Pesels; Sparks; COPYRIGIT: 1964 IEEE. RERINTEO WITH PERMISSION
hoiii Weon. Composite Mutorials; Acoustic
I-P.edarcs Elactroneonetic Shielding; Electric
ields. Electrin Arcs. Voltage; Air; Electrodes; II7TV
Ge.ea (SWITCHES. CPENING)

Secnfon 
0
c',ords~ A ionics: F-106 Aircraft; F-h Aircraft; NITSDODXD (Eplosiv Pses)

Dis'rPbaon Postru tion; .strbhutio lim tat on new reovd. -H PEtRRNCE OF ELECTRICAL FUSES UNDER IMPULSIVE CONDITIONS I:DCSUFPPLIEG

C.P. Wheeler
!.merl College of tcience And Technology, London. UK
Jnurnal O Phonics D; Applied Physics., Vol. 5. Ho. 1 pp 133-Ill

The anton integral is used to eneluate the ruoturing times and
ripurg nurrentOs of fuse emeert t iv inductice circWite. With a
:s(cT enCoic e of noriebls: it 1s shown the all fuses end circuits
can be represented by the one equation end there is oxcellent
oguecmnt with nnasur nts made on copper fuses. Particular

(p.',ion in o'-con to the stvred magnetic energy at the Vise of

- : t:. 5 ice this enoroy has o be dissipated is the ruptured fuse
nuts-, i .n. .. th I ,tTblo choice of variables, a general
clotior hueen current not off ratio and ere-arcing energy is
"no i d Ti-a eu stance p

0 
a ofon.om in this relation has bees known

o¢r mar nens but the treatment heve puts the chor proble an
one~al ounnt: teive basis. r-ls-ce performance Isunsidered in

-t-unct o wth stedV-state performance in a quost Far the best
I .eoee t .enrovnal. ijve- or.ears to be the outstanding eaterial.

-Ti the rich-used copper sona iior An in the list of metals.
F nilTv, Eta iniiulsiva pressure croduced in crtridgo fses is

¢.ferd a-i' good iualitetiva ogreemnt with aesurenents obteined
he coa vi a treetmnt bused on radiation pressure. 12 Nts.

- mov Recur-its Evnlosive Puss; Induoti Creec*ge Dscharge; Tap
Woter; Die~motnic Surface: PIe . Lenoth; Solid
Pornittiu~tc Field Configuration; Pulse Length
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IREARDOWN STUDIES) BREAROWN STUDIES)
(Vacuum. Electrical) (Gas, Reucuary)

THE ROLE OF POSITIVE 10O"0 IN HIGH VOLTAGE *REAEOWN IN VACUUM ELECTRON AT1ACvM'5T IN SULFUR HEXAFLUORIDE USING MONOENERGZTIC ELECTRONS
H.C.J.C.R.W. Bourn. end J.G. Trump W.M Hi.,m *sf RE. Fo
Massachusetts Institute of Technolnogy, Camb-ids, MA Westinghouse Neserch and Development Center, Pittsburgh PA
Availability: PB-168 9,2 The Journal Of Chonical Physics, Vol. 25. No. 4. pp 642-647 110/1956).

NTIS Results are presonted of an eo1eriment to determine the attachment
Measurements were made of the eleotron ei,. sios from targets of iiCes0o0 leading to formation of SF/sub 5/ and SE/sub 6/ ions.

eluminun. steel, magnesium, copper, gold. and lood when bombarded by Monooe,eigetic elc tears were used to determine the ettachent cross
ions from hydrngmn, heliu, nitrogen, 0en.n. end sercury. The Ion. sectn for several energie . The significance of the attachsent
whose energy was varied ever the range hc n II to 140 kilonalts, were cross nurtirn none tion cd dscunned uith respect to .eaSurina
Produced by ionization of the residual gal in the anode electrode and gIant-cs energy distribtiovs. Nons
emerged through smell opening into an ennaeitially uniform Primary tayceos: SF/sub 6 AttachmentSF/F/sub 5/ Attachment;
auceleraning field An initial rapid rise Iselectron emission with attachment Cross Section; Varlatio With Eiiergy
ion energy was followed in all cases by a slow linear increase. The C

0
YRITSHT; 1956 AMERICAN INSTITU'E OF PHYSICS. REPRINTED WITH

enmns'oc ratio varied fun 2 to DI eno oat macmom for nitrogen ions PERMISSION
o steel. The deccrvnyo on ourractive gradient at the bombarded
o tal suface won light and no sirole dopendence on the nare of
Ore il nr of the cb.-vorded metal was observed. The significance of I0D1t
theaneossmrenents cc the electron-ion iota-action theory of high (TREAECOWN STUDIES)
ne.ta~c brekdvan in vacun s discunsed. Author) (SsA ReoeSry)

Pricury eruoro-: Ion ombaranant..avuun; Sacondery Emission Metals; InVESnIGATIONS OF HE PROPERTIES OF SF/SUB G/ AS AN ARC QUENCHING MEDIUM
Eluctrnns; Ions; *olta; S Innizacion; Aluminum; w. tart,, N Motsuhnan and H. Wittel
Stel. Magnesium; CopGer; old; Lead; Hydrogen; Siemens AG Reseoreh Lab, Erlanger, FRG
ieliim; Hitroger; Xnon; Mcry-y Procadings Of The IEEE. Vol. 4 No. 2. pp tNS-N9 )04'19711.

The results of eapecinct o sttierary end sonstetionary arcs in
SF/sn 6/ ea sumner red. High tescerature gas pronerties. like t-.11211 oericulc end ScQa I onduntioity an well an the thooretically

IF&LSF GENERATfRS) pradineod plasso oedig effects, are determiner by elctricul and
:Cue i tc- Vnis) syntroscopc unasurement. Inva.tli;ons on irterrupted OC arcs
C..Fc " Uu$Ef CENRATORI ITH AMPLITUTTE OF 1,000.000 A AND STABILITY OF give irsiht into the onargy tronsepor mechanism of the arcs. 11hc

I I I.01 AT A REPETITION RATE OP TWO HZ transient toprat-ire bahoior o -t blast interreoted arcs is
P FG ovn. AUV. lir. V.5. Fakin. AUP. Funny and 0.1. Silnestro. mensuri. Final),. The application vf the innestigotins to circuit

= gcc-Fattu-son AFR, If breakiar arcs is di snussad. The follvuing principal results have neon

so PT>IUIP~iRT-121-77. ho 1600/1977). found. From the 1.wer time constant of blown H/sub 2/ arcs in
rann Frem; Trudv VSsoyuznorc Soveshchaniya po Uskoritelyam ccnrursc-7 tv SF/nub 6/ arcs above 13000 K it follows that the grad

Zaryashonnyh Chuntits, Vol. 1. pp 283-.26 119701) y CS . nonchi,, prypartien of SF/sub 6/ must be die to processs taking
Na-h pec betvw n.001 F This agrees also with the time-cynscant

rA A49 390/85T vsur ntr in thy interrunted cnscado arc: at iowerNTIS t0neretvre-Uolow acrrcvimotoly AlTO K-the ronduntence decay in H/sub
It s often necessary to create pourful generators which operate 2/ is nary much slower than in S/1ub t/. IT Refs.

oc a- "fur1ive load in order to obtain strong magnetic fields, as Primary , Pu~irds SF/sub 6/ Cv tuenching Properties; high-tempera-ture
. as t' use pulsed systems in acnalaration eluipnent. Furtiermore. Electrical Coductit; Thermal Conducticity:

a -erimetel cane;ionessrtie Place imitations on the duretiun Energy Transport; DO Art Interruption; AC Arc
.ad for of tho cerrent pulse anG tha stab lity of current emplitud. I .ioruntion; Gas Slant Circuit Breaker
ecn else require hieh operating reliabiity lT s report eoeminas a COPYRIGHT: 1971 ICAE. REPRINTED WIT:4 PERMISSION
gecerator which prouidan a enipolar sinusoidal current pulse with a
bone lannthi o 1.2 ms and an amplitude of l.1O00TO amperes. It is
stable with preusion of or - 0.001 at a repetition rate of several 10219
rectz fer an 'nuctioe load of 0.1 microhenry. )DRE6FDON STOIES)

Primary Kewurds Pulse Goerutors; Inductance; Acceleration; Magnetic ( ES, Oloutrinl)
Fielen, Ueten(Circuitsl; Reliabilty (IElectronics); THE INFLUENCE OF GAS STREAMS AND MAGHETIC FIELDS ON ELECTRIC
hyr intern; Pulse T.csfornorn; Vnltage Regulation; DISCHARGES: PRT S-ONES AT PRESSURES UP TO 18 ATMOSPHERES IN ANNULAR
Capacitors; Translations; USSR GAPS

Secondary Keyword: HTlSODXA V.W. Adms
Aaroiatinal Research Council tot. Brit.)4
u. AR-CP-9Lt 22 (01/19681.

1021UAci labi lily; N6t-LISZT

lENERGY STORAGE. MECHANICAL) STI5
(Rotating Machines) Pinocy Ecywprdn rc Dischare;.Gas Streams;

PGSSIILITY OF USING A HOMOPOLAR GENERATOR AS A PULSE GENERATOR Monetic anlr Arc Moe t ic ields; Carbon Arcs;AR. Dan Supto antcAnlrAc e~rcFed;Cro rs
Reginal Engineering College. Rourhela. Orissa, India Electric Arc; Hitrogen; Pressure Effecte;
1IEE Ereossytin nG Power Apparatus And Systems, Hal. PAl-N7, Ho. 3. Proc.gaton Velocity; Rotation; Spark Gaps

yr 6S0-65S i0/1968)
humopolac machime has been enalyzed to ascertain whethar it is 1020

possible to use it as a hioh-currant, lou-voltage puse gener.ator. A (PULCE GENERATFRS)
trnsient eapression for the field flux has been deduced and the time (Cocnaitor Tasns)
constant determined. The effect of the eody cvrrentR produced in the fCI VOLTAG. hIGH CUORENT. PULSED ENERGY SOURCE HAVING DI/DT'S OF 2E12
solid setal body of the machine has been included and an expressin A/S
for the flux density due Hu eddy currents has teas dadune, as cli! I.E. burkhccdt, ,.l. Dike, J.N. DiMarc. R.A Hearimn and A.E. Schofield
as an epresmion far the transient currant in thueagneniziog noil. Los alames National Lobs. Los dames. NM b7S
7 Rfes. No. CONF-TS12S-l, hC (01/1575).

Primacy Eeywords: Homopolar Demeretor; Horizotri Design; 
T
heor ; volability LA-UR-TS-2129

Field Flux Eapression; Eddy urrevts; Transient NTI5
Current Calculeon A hybrid transfer nuvacitor circuit, combining one back-biased and

COPYRIGNT: lVAA IEEE. REPRINTED WIT- PRFISSn a tcrwarfhiesod carcitor bank, clam a remitr (for damping and
iso".tinr) e"d or ,ndJetvi load has achieved induntio'-storage.
enyiosic fusu-T o rates of rise, and peak amplitudes, of r/rrents.

10214 Iritial dO/dt of a .procimately 2EI A/s are measured with currents
(ENERoY STORAGE. PECHOHICAi) in th 701 uA rnoe. The conbineticn of enplosine fuses and magnetic
(Rotating Machined ened s'nreg. has been successfully used at Los Alamos Scientific

PULSE HIGH-VOLTAiE AND HION-CURRENT OUTPUTS FRCM 40MOPOLAR ENERGY I^'in' tR ohain currents with risetimes of OEb A/s ad of OCR
STORACE ST TEM kG mv.;* uJe, on beth lieac end toroidal Z pinches. Such a system

R 0. Ford. I. Jehin,. W ". IPtor cc I.r dit" tsy intO _ vl the chorocteristic of initielly high vector E fields during
Naval Pen'rh ab. W.s inocor. DC 212 tie foreton cf the pinch, but with Iow vectar E fields along the
Te Rovie It Snientifi, Instrume.t.. ol, 52, No 5. pp 694-697 pIerre charter's wall aft- the pinch has been formed. The voltage

(IS/IfgliI. lpab on a inyle canacitar system will cause eavndary wall
Pal ad energy source awith evernatile uo'tput, amino self-~cnned bre wy~Ii'n, liir-i short-circuits the previously formed pinch.

hnnneoa generator for the isits) storage of energy, hS bees (Corcoivably a crowbar of extrevoly low inductance could then remone
devnocv. large energy storage of thin inertial-inductive system the residual voltage; in practice., however the attendant L/R decay
proude i vattrctiae option for satisfying pulse power requircerts tine is ton sheet for most pinch eaperiments.).

wssrniai2 with such applications as plasma confinonent end hmating. Primcr/ Koywurds- Powor Supies Performance; Energy
e.r--.i- ic a crelecetion of peonectiles. and with production of htora.geforforance; Toroidal Pinch bevices Power
nto ad-ton Sucypias; . near Z Pinch DevcesHower Supplies;
delinvry to the load at soocific current and vltego levels, haue Ccpauits; Switching Circuits
boor obtained by incorporating unique current interrupting nysten. Secnndary Keywords- NTISEDA
Tr overall Puls.I afficancy. which depends sanstinely on the load
cnractor,5ties was meanured one- a range f1va IO to more than 90
for different pulsor-load c irouit :,rangemrnt,. 10 Refs. 10 22
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(B p.. N STUDIES NIS
Ihurfave Flashoveri A bipolar inended for supplying
TEMPEFATURE DEPEHDENCE OF SURFACE FLASHOVER VOLTAGE OF POLYETHYLENE IN large s treamr chambers is dasuribed. This new type of the generator

VACUUM may be regarded as two arkedie-Maca gereretors assembled .@ that the
Y. OhkA and R. Yahuc firmt contrclled discharger is co-on for both the generatare. This
Ansedo Uninorsity. Tokyo, Japan ensures high Inchrnsm of two output pulses em compired with e
Journal Of OAplod hVsion. Vol Nb. No U. re IttS- O5tS T/INIS). systan consistieg of two infonenuect unipolar generators. Test

the soefe fl"nhmveltaga one cylinfcical snars mode of results of p blpolsc generato model are presented as histograms and
polyethylene in eacum under impulse voltage aplirouion dcreas duore..rr., of crinvipal uheractnclstics soon e.tecnal paameter.
mono.tnically wit, increasing temprat-o re tie sample sutrfnr Thin Bned upcn th results nbtcned the following conlulions hee been
temper. ure aerendarue oar 60 eacleined well b t he mcoh.i iint drun" ,,tpt signal a pitludas hardly depend upon trigger
electrons anjetod ,ine a cathode -in'. Iatr-ncuun lunnt=cn byntord nPlitudas* optium aperotino cundiTions of the generator with
the samolm n~rface to cause dancietirn of adsorbed gases nd espect to pressure eAedpy coItage are cloer to the generator
aocnciiatl5 of sanlan atrieT hc-ehu troog-r.Q fare nrht-ti gg.r.ng region. all the parameters of the generator do not
alashnuer. S Pets. r eon reeonsm frquency ranging from 2 to 6 cps. (Atomindee

Prinary Kycerls Surface ilasisec; Pnla+iiyene. Vaium. Imolse -- Otiis O 576t62)
ltoago; S.tea 1 Pra; eratin ar-e err Fywords High-voltage Pulse Generators; Streamer Spark

CO1ePaG'T 191n aFf CarlnStlc*i'i Cr nSIC P . lPINTFS WITH Cinhgers; Caparitors; Diagrams; Electrodes;
YP ISS;'<i F uency D.epaencdrc; Performance Testig;Ranistors; Sparc Cons

nyory Rewnd' 14 -SS5leN; FRDA/44OIOT; USSR; HTISINIS
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SULFUR HEXAFLUORIDE INTERACTION OF LASER-INDUCED IONIZATION WITH ELECTRIC FIELDSJ.T. Musk JR. Grig (I), f. Pechasoek (1), M. Raleigh (IT. I. VitkeovtMy (),
Hughes Aircraft Co. Culver City, CA 90230 q. Fernoler I2) urd J Halls (2)
Data sheets No. ds-1Nav 2 (111A4). iT nal Research Lab Washington. DC 20375
Anailability: AD-All 149 121 JOYCCR Inc, Alevandria, VA 22304

NTIS 13th AIAA Fluid And Dynamics Conference. Some s, CO. Paper 8-1380, 6p
A compilatlon of the electrical properties of sulfur heeafluorid., 'e.19V0).

a dielectric gas, is Presented. Electrical properties include New results are discussed concerning the guiding of a discharge
corona, dielectric constant, dissipation factor and dielectric channel by laser bees. The authors utilize a NDQglass laser to guide
strength. The latter property dats section is segregated into an aleutricul dishr disancs uP to 2 p. Arasol breakdown by
parameter effects as follows: pressure, gap distance, temperature, the laser supplies the guiding mechanism. A wide range of guiding
electrode configurations and gas mioturas. Each property is compiled distances end delnys are studied. 21 Rats.
over widest possible range of parameters obtained in a thorough Priisry Keywords: Laser Discharge Duiding; Hd-glass Laser; 2 e Daiding
search of the world's literature. (Author) Distence; Variable Distance; Aresol Breakdown;

Primary Keywords: SULFUR COMPOUHDS FLUORIDES F RIDES SULFUR VaTiable Delay
COMPOUNDS; ELECT ICAL PROPERTIES; DIELECTRICS; DATA; CCFYRIORT: 190 Ad
GRAPH1CS; DIELECTRIC PRPERTIES; ELECTRONICS
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(VoItagii (Vacuum GaDs, Electrcal)

MEASUPEMENT OF MAGNETICALLY INSULATED LIRE VOLTAGE USING A THOMSON A TRIGoERED VACUUM SPARE-OAF SWITOH
PAtyOLAU CHARtED PARTICLE ANALYSER L.Th.M. Dry stein. C.A.J. hugenholt, and .A. tan Der Leon

1.7. Stanley and R.W. Sicnett FOr-Instituut v-r Plasna-Fysice, Ninhizon, JtPh-as, The Netherlends
Sania Labs, ALbunuarQa M 711 Jornal Of Scieitific Inst ru- t, Vol. 42. pp 65b-661 08/1965).
No. CO3F-a1032 5-l 24p (01/190L), A cacuui spark-gap switch ..hich is triggered by plesmoids has been
Availability: SAND-80-26a5C operated . vltege range from ID kV to below SI V. Delays of 75-60

NTIS n.ec and a jitter below 2 nsac have been found in the most suitable
The absence of direct measurements of megnetically insulated line n.arity. The self-induction of the sitch is abHut 3.0 nfl thevoltage necessitated reliance on inferred voltages based n resistance is in the order of 1 millioc 11 Refs.

thea-chica) calculation and current measurements. This paper prensts Primary Keywords: tecu. rark Gap; Trigatron Configuration; Delay
sym of tho first direct measurements of magnetically insulated ,ensemant; Jitter Measurement; Low Inductance; 1
trensmissios line peak vltages. These ieasuremants ware made an the Millinbn Resintanc,; SD V-LR kA Operating Range
Sandia National Laboratories ydraPITE facility. The peak voltoce in COPYRIGHT 1905 THE IHS.ITUTE OF PHYSICS, REPRINTED WITH PERMISSION
measured by observing te energy of negative ions produced at the
line cathode end accelerated through the Limo voltage. The ion energy
ard the charge-to-mans ratio are measured using the Thomson Parabola 10233
muss spetrometry techniue. This technique uses parallel E end B RESECH OND DEVELOPMENT DV DC CIRCUIT REAKERS (FINAL REPORT)
fields to deflect the ions The deflected ions are detected using a H Nofnann, G.L. to Garbera, N A. Read and L.A. ShiLiong
sicrochannel plate coupled to a phosphor screen end photographiu Hughes Resaorch Labs, Mlibu., CA 906S
film. The Thomson Paratola results are compared to Faraday Cup (02/19771.
measurements and to calculated voltages based on current Availability: EPRI-EL-379
mea:ureaments. In addition, the significance of observed positive ions NT1S
is discussed. (ERA citation 06:017881) The develooment of a laboratory prototype of an HVDC circuit

Prinary Keywords: Inertial Confinement; Beam Transport; Electric breaker and testing of this prototype on the Pacific NW-SW DC
Potential; Ion Beans; Measuring Instruments; Istartie is described. A new concoot in breaker configuration was
Photoorephic Films; Power Supplies; Thomson inolemented and estod. The fundamental difference from previous
Scattering concocts wan the one of separate devices to perform the followung

Secondary Keywords: EROA70C203; ERDA/700208; HTISDE b-eaker furctions: varrying the continuous current; interrupting
fault or load current: and absorbing energy. A unique electronic
interrupter was deneloped which is capable of interrupting over a
thousand ompPes against one hundred kilovlts. An ultra-fast,

10224 in-liye mechanical switch, capable of full opening (I in.) is l.A
(REVIEWS AND CONFERENCES) Iilliseconds, wan dovelnoed and tented on a power system. (ERA

tReviews) citation 02 034031)
HIGH POiER ELECTRON AND OON BEAM CONFERENCE Primary KeIowrd: Circuit Brectors; Hdc Systems; Design; Perforeance

JA. Notion end RH, Sudan Testing; Resarch Progrs
Cornell Uninersity. Othica. MY 14050 Secondary Keywords; ERDA,200302; NTISEFLAP
(01/1977)1.

Availability: CONF-771035-PI
NTIS

Separate abstracts were prepared for each of the 37 included 10234
papers. (ERA ci atil. 04:037945) A TECHNIQUE FOR MEASURING MON-SQUARE PULSED HIGH VOLTAGES TO *OR- 0.25

Primary Keywords: Electron ems; Inertial Confinement; Ion Beams; PERCENT ACCLRACU
rantings; Leading Abstract J.W. HoIm-Hensede and T.P.C. Ku

Secondary Revuords: ERDA/700208; NTISDE University of Califurnia. Los Angeles. CA 90024
Final rapt. (02/1972).
Availability: P!-2Cs 6A

10225 N'IS
ODIAGNOSTICS AND 0HSTRUMERTATTOC) An accurate technique for Measuring a aide range of pulsed
(Voltage) voltages and currents of large magnitude (kilovlts and amps) end

ucq-VOLTAGE PULSE REFLECTION-TYPE ATTENUATORS WITH SUBNAMOSECOND short duration at either low or high repetition rates is described.
RESPONSE The technique is accurate for both squaro and nnouere pulses. The

R.J. Thi-as technmue is particularly usafol for coasuring thE JE
to,.. anne Livermore Lab, Livermore, CA 94550 char.cteristics ( current density - electric field) of semiconductors
IEEE Transactions On Instrumentation And Measurement, Vcl. IN-16, No. ot Sigh elecTric fieii The unknown volteges are matched on a CRO
2, ec Itt-ION ilb/19b75. to cultroadinide' zoner diode liited pulses which are accuratol.Significant advances heve boen achieved in high-coltage pulse k-un. Tvo sonple circuit and reference pulse circuits are Cies .
attenuation and measureet fidelity "p utilizing the principle of :Author)
traceling-wave reflectiun at on obrupt irpecrnce misnatch along a Primary Keywords: SemicnnductgrsElectrical Measurement Tests;
trannsisnion line. Such 'reflection-type' attenuatn-s allow Ccrruni Density; Electric Field; Electric Potential;
practically distortiorla s attenuation of the signl independent of Flve Circuits
cotege level. Their tine-tine response and attenuation factor can be
ksnOr vry accurately because they are I,- f-c, voltage and
temr..r..res-O.:ts matkng theri especially suited as high-voltage 125
pulse cuIbrat-vn stardards. he rise-time response for such (IOV DO STUDIES)
e''e--ars c-v 'eadily tt.,, 100 on Or less, a practical limit (Gus Products)
- -g attut 31 vs 14 Refs. ARC STABILITY OF ELECTROHEGATIVE GASES
n-r Keynoesrd Voltage Attenuation; Transmission Line Impedance J.P. Manion, J.A. Philosophos and MB. Robinson

M ,smatch; Reflected Wave; Tronsmitted Wove; Low Allis-Chalmors. Milwaukee. WI
16 s ortios ; Fast Rise IEEE Tansactions In Electrical Insulation, Vol. EI-2. No. 1. pp 1-10

COPYPIDHT 1u IEEE. REPRINTED WITH PERMISSION (04/19A7i.
The decomposition of electrsnogativa gases in electric discharges

was studied to detersise relating chemical stabilities and the effect
of the discharge on dielectric strength. Rate of disappearance of the
parent molecule and a-ietion in dirlectric strength with arcing time

I02'l, aoie determived. toed co-relation was noted between amic
IIAnTILS BEAMS, ELECTRON) concosition. molecular noncleoity and stability of the oases to
Gene ion) discharge. In the fluorocarbon series the partial substitution of

ONTENiSE. NANOSECOND ELECTRON BEPS chLorina lucrice or on increase in molecular compleaity by the
F.M. Charbonnir., J,. Barboum, J.L. Dyke, .P. Oreuster and F.J. introduction of the carbon-carbon bond resulted in decreased

Fr1odhauser discharge stability. The sajor gaseous product of all fluoro and
Field Emission Corp. McSinnull1e DR 97)7g chlrfluoro-carbons studied was CF/sub 4/ which uas itself almost
lEEK Transactions On Nuclear Sciemna. Po. NS-]t, No. 3. pp 7R9793 unoafuetad by the dischergo. A group of molecules of relatively

(Icy 9tTI. smmc strli cture was faund to possess a Unique degree of discharge
pulsed radiatian sources of higher intensity and shorter duration stiility. 10 N.is.

are dired to broaden the scope of eacarisental studies of Pr imvry tyords: Gu Breahdown; Breakdown Products; Several Oases;
radiaTion-induced phenomena For this purpose, a family of generators Prebreekdoun Stability va Molecular Cosplaxtt;
has been dve.epod which can -roduce intense culsed beams of Fluorocarbon Oases; Simple Gases
elvvtrons The highly reproducible bees is etracted from the CO'YRIGNT 1167 IEE REPEINTED WITH PERMISSIDN
acceleratng tuba through a thin window and can be injected readily
into other eperimecnta) apparatus. Available pulse duratiens range
fro- 3 to 50 nanoseconds. The manimus electron energy can be ad ust.i
continuously from I50 to 600 ke, or from 500 bet to 3 MaI. dranding
on the specific gee:ratr. Available peat be em currants range from
ITO to 10,00 amperes, and the electron output cam' be varied frem
lill to 2EIS electroms par pulse. When desired, the OUtPut bam can
be concentiated m-gneticelly to energ,, densities in eacass of 10
cal/sv.icr., creating shock waves and permitting study of maerilss
umdsr ,ntense transient stress. The basic design concepts, and
diagnostic techntqus daveloped or adated for reliable measurement
of the bean characterintrs, will be discussed. 0 Rfs.

Prir dei: E-Ueav taneretion; MarC te-atom: Field Emissim
Diode. Design Considerations

S rcodr neywyrds B rePPmsr ating PRot inn
(ii 967T Oh TFFF. cEPP;"1rS WITH PFnnlISSTs) .Lj/
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MILLIMICROSECOND TRIGGERING OF NIOHVOLTAOE SPARK GAPS 15241
G.A. Theo:1h~e i(POWER CDNDITICNING)

Arco Corp. Wilmington MA t Iue Transffrmersl
HO. r 5d-9-OM-59-52. 20 ION/IYSNI. COMPACT TRANSFORMER BASES ON SECTIONS OF COAXIAL CABLE
Availability AD-60 984 AN. Meihkuv ard V.1. thishho

NTIS Inst rumon's Aod Eoperunental Technisues. Vol. 19, No. S. pp 1440-1442
Pulse trensforeers are often employed in circuits which are used 6). -168

to trigger spark gaps. There are limitations in the use of this type Trans. Fro,: Pribory i Tekhyika Ekoporimente S., 166-IA
of generator when a high degree of accorcy is desired, To operate lSotember-Octobr 1976)
large-aree. high-ruwer light sources with Kerr cell chatters for the The Possibilitt in desmnstreted of broadening the nosebend of the
photogrephy of high-veIlocity particle impacts, synchronization of the trens'orr usin sections of a coaxial catbe. The additional
light source end stutter must be acconplished with a jitter of n transmission lines which shunt the load are in principle inherent in
more than a few milimicroseconds Pulse reguireients and spark-gap a transformer having the proposed gonstruction e'e designed in the
conditions for millmicrosecond triggering are defined. Several form hf uoial linac in ut.cc the spe between the outer and inner
toavsforierlesS, trigger-pulse generators arc described. One of conductors is filled with ferrita, The chanting lines have a high
these has been used to trigger SO-kilovolt spark gaps with jitter inpedooce. as a consequence of which the dimensions of the
ten as low as 2 miTlimicrosQconds. A rumber of technig.as for transformer and the length of the output connections are reduced.
sycnhronii ng the firi. of spark gais are discusced. and some ues this eonsures broadening of the rasoband is the duration of 1.0 vsec
of these technicues eiu given. Several methods for pulsing Kerr cells pron nilitude nf 20 tA for a repetition fresuency 2.5 kil endfsino accurately trigored spark gaps are also described. (Author) transfornur dimersions 32 x 6 . 70 cm is obtained at tie output of

Prina.y Koywords: TRIGGER CTHCUITs SYNClaROHIZING SII.TCHtS; an exporimentaI construction with a turns ratio of three. A Roes.SYNCtRONIZING SIITCHES TRIGCER CIRCITES; ; Primary Kevwords- Pulse Transformer; Stacked Line Transformer; FiniteE mECTHOOHGETIC PULSES TRANSFORMER S; PULSE Lended Line; 1.5 vs Rise TimeGENEaTORS; HTTINSPEED PIHOTORAPHY; SPAEKS COPYRIGHT: 1976 PLENUM PRESS. REPRTNTED WITH PERMISSION
Secondary Keywords: SPAPK GAP TRIGGER CIRCUITS

10243

10237 (PULSE GEtFRATORS; ELECTROMAGNETIC LAUNCHERS;
THE LEADING-EDGE PRINCIPLE WITH PULSE TRANSFORMERS: REDUCTION OF THE (Flox Copioreson; Raiono)

CCNTADL RESOLUTION OP A LOW NOISE LEVEL HICII SPEED PHEAMPLT'IE9 PXPLT uiV PLL' CCMPRESSION GEHERATORS FR RAIL GUN POWER SOURCFS
W. Michaelis B.M. Fowlor. D.R. Petersen, R.S. Coird, D.J. Erckson. S.L. Freemen.,-a
ttionel Aeronautics end Space Administration. Washington. SC J.C. King
Zur Leaeing Edge-methede Mit Impolstransfnrmotoren. Erniedrigung Den Los 61cr,, Hotional Lots, Los Aemnos, HM 82540
Ans-chscielle Dutch tines Rauncharmen Schnellen Vorverstarker No. IEEE Tr.nisutioun oMgnetios. Sal. P10-18. No. 1. op 64Al (21/19021.
aSA-TT-F-lltg, - l T10/196) 'A gons of evelosive madreti- flon comoreslon generators 5

Availability: N69-10646 deoricod that ha bo used successfully to pCower rail guns. A
NTIS prour n to increu: gererator currer~t maanitudes and pulse lents is

outlirod. tarivin guneautor loss mechanisms are discussed end ans
Primary Keywords: Preamplifiers: Signal Processing; Transformers; Low to control none 0: thnI rre outlined. Included are various

Noise; Scintillation Counters modlfi- rtonn of the conventional strip generators that are more
resistant to undesirable expansion of Generator components from
mognetic forces. Final y. en integral rail gun is discvnsad that has
con-lQ oo-etrv. Inteoral rail uns lutilize the ralIs theselves as
flue comncessio generator elements and, under ideal onnditbons. are

10238 theoreticully capabla of driving projectiles to arbitrarilV high

OoBItAIuN OF PFA I LINES IN A DISK FEED .Ico rail guns should be superior in someJT. Crow end C..THatesoF PE reurds to their square bore counterparts. N ReS.
Sandia Labs, Albuuerque, N 8115 Pr-inii Kuorj: Rail Quo; Coxiul Geometry; FIux Compression

. -.T Generator; Euosie Driver; Component IntegrationNO. SeND-SI-OTTIC. NpTIIB)GOPYVRIGfIT; 10 EE EHOE IHPRISO
Availability: DE8l)2B213 19)2 IEEE, REPRINTED LITH PERMISION

NTIS
Sandia National Laboratories Particles ta Accelerator PSFA I has

36 radilly converging magneticallv self-insulated tripIete
Eramsoon lines Each of these eageetically insulated transoissin 11247
lines (MITL's) has a tapered section at the output which changes t"e ISREAKEOWN STUDIES)
cocfiguretion from triplet. to oaxial. Some ion diodes propsed for TEploding irenT
test ing on pope I are nyliedrically sysotri about the eachice LIQUID BEHAVIOR OF EXPLODING WIRES
entir and reqoire the comb-iation of the individual POFA I ies a W G. Char.e
triplets disk foed. The coebinatiom of easy NTTL'o presents two AFCRL. teford. PIA 017)0
potenilf probecs. There is the possibility that an early paIne from The fhon:on Of Fluids. Tot. 2. No. 2. pp 21-2!5 104/19591 .
... lime might reflect into nearby 1irn destroying the magneto Eoaerime ns wore performed to secre evidence of the mechanis
,muIat.On In these .is. A computer simulation of a two-lline dring 

t
he early stgen of a wire explosion. High-speed (.3

cc-b ntion showed serious losses. but the line coupling in this 2-D - roncond) photographs were taken, using a second exploding wre to
simulation was smonificontly different. Another poss;kihine is loss tootlioit the first. The results showed no surface irregularties
0 ergy in the regions of zero magnetic field between ndivid,,ul (lnduods) as frequently postulated for the liquid phase of
.ms at the teginnin~~ of the disk feed. Ar euceriment an P!FA I 5 eoodino wioes. Instead, the evidence points to a condition of

-eut.to wch comined too MITL*s irte a sect, of a disk wnioh e Itr . .o uprheating of the liqoid. followed by sudden wplosime
s s nuorren t lasses of 125 or less in the liter lIre for ras ¥oor':etio I -transplnnion'l. Sonic in the ensuing vapor cloud were
a-r-el time dftorerues of zero to 211 inn and in evidence 00 fou-d to develop after the explosion is co.plete. 1 Ras.
s11n 1.osnt losses in the regions of low meonetic fled (100 Primary ieywvrs" coloding Wire; Initial xplosion Stage;
citation 06032369) Photovra hic Diagnostin; Surface Irregulerity; Wire

Primary Keywords: Linear Accelerators; C V-f
0
uration; High voitage fenor.:u9Itnn

Pulse Genoeators; Oi An Ooan Corrents. Mev une COYRIGCHT I95Q AMEICAN INSTITUTE OF PHYSICS, REPRINED WITH
TI-IT: Performance. Pown- omnsmi-se. Lina, P[RrlS!TI0r

Secondary Keywords: ERDA'430303; HTISDE

10290 iFL=C HTMOCOETIC PIKID GENERATIDN)

(DIAGNOSTICS AND INSTRUMENTATION) ,1.1-- c)
(Current, SJRFE EF:T 1 STRONG MAGNETIC FIELDS. I

A METHOD FOR MEAGSUliT VR Fti SPEED TRA451ENT CURPEi'S 1 4 Shnor in
A.M. Zarem and F p miorsi,oll I y1 ( 1 ,0 " red 'olytechnical Institute. Leningrad USSR
Noval Ordnance 'tin. Pasatena. rA 0vpO P'scs-Tochnirs( Physics. t0l. 12. Ho. 3. pp 360-373 (09/1967).Ihe Beview Of Vie lust ruments. Ic.. 20. No. 2. Pp 133-Il +rns. I on: 'hurnol Tekhncheskoi P-aiki 37, 513-522 (March 1967)

(02/1949). Tho ' rrae't districution in the skin layer is considered in two
A defletion coil suitable for isa in eea..ungmo.ry hi go neyr- .i r.,ula kinds of -9gaetic fieds- em building up enponentially

transie.,t current s descr:Eed. When Bed. -t" a lyre 511 Tpon,h i/ aperosimo
t
aly t/nuo alpha/I. the other changing abruptly.

eathcda ray tube operated at aI ,Oo-olt ucyoleratiog eviental The rhrn{ in resinivity caused be conductor heating and the
this coil crovided : spot deflection of one ire', at aeero..mat.. .v S sbnovueo, t transfer of the curront Into deeper layers of the
amperes of current. A outoel indoetaene device was c otruct.1. -- unooctor is taken into account. An aporgoimate solution is obtained
Poland the range of measurement of the deflection rail. This danice whlch holds in stroro magnetic fields TI/sub i/ >0 1E2 TI. The depth
cons450 of two loops of wire 

2
/
4
' in diameter end noun. ilv of the skin layer nones acording to 0/sob I/ approoinately 4/sup0estio .ith adjustable spacing The .rren t uner stuvy is alpo/sop 0.5/ tin weak fields a/sub 0/ e oxIj appromately /sp .5/, nd

ellvopi. c. flow 'n one cell, end th her roil is cannod tv tu the ru-rent density acording to I apprgaimately t/sup --5/ Tin weak
deflecton coil. Results ore gii of nan ly.sis of the trai-siet folio aperuc.nuteo t/sue- elpha/cuP -.5/. The heat pontent of
renconne of such a oiruit, taking ml srcount increased lasso, .olun. cirrnts of the conduotor lying cbse to Its surface is nearly
caufed 1 the trensent skis effect. anc.Prute desivi of a l. naformc. sn,:cl t,. thu poctic-field energy density when Ilphel. 10 RefS.
u-i d.fletn coil systam to meet spocifc reoairemanto s Prav K,-ord" Magnetic Field teneretion; Field InteractIon With
fan 2 tated hy the analysis the deflention coi, erd transformor Condoctur; Field Diffusion; Conductor Heating;trld herein has ed e - .tent resp..se for transients an lo at Iwo Current Displacement
n eroscad in Aural:11 0 Refs C2PYRIGHT 1967 AMERICAN INSTITUTE OF PHYSICS. REPRIHTED WITH

Prima-v Keywords: Cu-rrt Diagnostic; Cathode Ray Tube C,.rre.t PERMISSIGN
Transfo-nor

'PYRTIGnT: 1949 AMRICAN INS'ITUTF OF PHYSICS. REPRINTED WITH
P Ef MISS I

1025S
EtEKDOWN STUDIES)

Venuu. Eectripal
CRIIERION FOR VACUUM SPARKING DESIGNED TO INCLUDE BOTH RF AND DO

-,oat-iy. W.D.
University of California, Berkeley CA
The Ree. Of Scientific Instruments. HOl. 28, No. 10. pp 824-26
(IC/19571.

An onpirical relation i s praeoeted that describes a boundarybetween no va:oum sparking and positlse vacuum sparking. Metal

electrodes and RF or DC voltages are used. The criterion applies to a
range of surfoce gradient, ocltage. gap, and freaency that extends
oven several ororn of sagni tude. Current due to field emission is
considered necasservo for seerking, but-i au;diton-energetic ions are
renvired to imitate a canned. Process that increases the emitted
..rren Is to the coint of sparking 14 Reds.

Priery Kotyword: Vuun Breekdon; RF Breakdown; O Breakdown;
Variable Voltage; teriabla Gee Spacing; Field
tissiun: 1eor caC RMJ E tiun

TPYPI MT: INST AMFIICON INSTIUTE OF PHYSICS, REPEINTED WITN
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(BREAKDOWN STUDIES; PARTICLE BEAMS, ELECTRON) 10265
(Vacuum. Electrical; Generation) (BREAKDOWN STUDIES)

FIELDS CURRENTS FROM POINTS (Vacuum. Electrical)

C.F. Eyrlng. B.5. Nackeown end R.A. MiLLikan PREREAKDOWN CONDUCTION BETWEEN ELECTRODES ON ULTRA-NIGH AND HIGH VACUUM
California Institute of Technology. Pasadena. CA L.I. Pivoar end V.). Gordienks
Physical Review, Vol. 31. No. 5. pp 900-WE (05/19281. Soviet PhvsIcs-Teohnlcal Physics, Vol. 7, No. 10, pp 908-912 (04/1965).

The Laws governing the eotrection of electrons free metals in high Trans. Fnro: Zhurnal Takhn1ch2skoi FizikI 32, 1230-1236 (October 1962)
vacua by fields. first developed through experiments with crossed The affect of the surface stats of the electrodes on prebreabdown
wires, then with fine wire cathodes discharging to cylindrical conduction was investigated It was fgund that after high-temperature
anodes, have been now found to hold throughout for field currants heating of the cethode a steady current appears at voltages each less
between points and planes. The theory needed for the quantitative than the microdinchurge inelation voltage. The steady current is
determination of the potentiaL gradients at points is here given, and assumed to be caused by field emission occurring after the hating ofcritical gradientn then determined soperinentaLLy. The generality of the electrodes end after the action of micro-discharges as a resultthe ne-r reation.betwn aog nd the reciprocal of of vacuum etching, which leads to the formation of eicro-pointe Onftine r ld- re atih n ePeimentally established. c Ras. the surface of the electrodes. It wan also found that after

Primary Keywords: Vacuum Breakdown; Field Emission; Potential high-emPerature heating of the anode the eicrodischarge initiation
Gradient; Crossed Wires; Wire-cylinder Configuration voltago in increased and there is a current due to thernionic

COPYRIGHT: 1928 AMERICAN PHYSICAL SOCIETY. REPRINTED WITH PERMISSION emission in the oelric field. Oxidation of the anode wan found to
restore the threshold nicrodischarge voltage. 10 Refs.

Prinary Keywords: Vanwun Breakdown; Prebreakdown Current; Electrode
Surface Condition; Cathode Heating; Field Emission;
Micro pr ojact ion

COPYRIGHT: 1963 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH
102kB PERMISSION

(EREAKDOWN STUDIES)

(Vacuum. Electrical)
INVESTIGATION OF NIGH-VACUUM ELECTRICAL BREAKDOWN 102A7

L.V. Taresova and V.G. Kalinin
Soviet Physics-Technica l Physics, Vo. 9 . H . A pp 31- 20 (I / 6 ).rLHE

Som fatre of~ig-ycu 1 PP51.oerlvl'64 dSMALL-APERTUR DIAPNRAMS IN IO-ACCELERATOR TUBESTrans. Fran: Zhwrnal Tekhnicheskgi Fiziki 34. 666-673 (April 19641 L. Cranber; and JRe. Henshall

Some features of high-vacuum electricaL breakdown are investigated Los Alamos National Labs, Los Alamos, NM 87545
for different electrode shapes nd materials in various vacuum Journa h

ch-m*,,an ltr gha JoV.Th.Al 9fApplied Physics, Vo. 30. He. S , pip 708-710o(05/1959).
chambers and Is ultra-high vacua in the voltage range 2E-300 kV. The An investigation has bea made to determine the conditions under
pulse coefficients for various pulse shapes end durations from E7 which the coltage nustainog by a 2-ft length of ion accelerator tube
to N o E-S sac do not exceod 1.7 as a rulaand are independent of
distance between electrodes. The delay in the eietrical breakdown ray be node proportiunal tc the length of the tube. It has been found
relative to the instnt the voltage is applied may reach several that such linearity my be obtained if the tibe is segmented at 4 1/2irosc..ds, b.ut in th .is rity c st m a n. in. intervals bv diaphragos which are no arranged that no straight18 Roes. path is possle from one end of the tube to the other. No

significant deterioration in Performance of the tube was observed
Primary Keywords: Vacuum Breakdown; Several Electrode Configurations; when aci! holes were made in each diaphragmn up to 3/4 in. ,n

Svr E!:ctrode Matori.I,; Delay Measure...n t;vol le diaeter. The voltege gradient realized on these tests was Al ky/ce.
Vota e a suren

COPYRIGHT: 1964 AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH Priory KBVrPMrur y ords: Ion Bentnrtin otgeLnaiy DlaphramPERMISSION 
rn:rt~;~t1 11rty

Poltage Grader; 60 KO/cm VoLtage Gradient

COPYRIGHT: 1939 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH

10261 PERMISSION
(BREAKDOWN STUDIES; SWITCHES, CLOSING)
(Vacuum., Electrical; Vacuum Gaps. ELectrical)

MINIMUM ENERGY FOR INITIATION OF ELECTRICAL BREAKOWN IN VACUUM
I.N. Slivkov
Soviet Physics-Technical Physics, Vol. 11. Ne. 6. pp 795-797 (12/1966). 10loB
Trans. From: Zhurnal Tekhnioheskgi Fiziki 36. lE84-l08k (June 1966) (SWITCHES, OPENING)

Th: intaino aumbekdowni beit!ee ectrodes Of d!fern ...... ca
einitiaIlon mcTE BRIDGE STAGE OF ELECTRODE EROSION IN SWITCHING 1000-500-A CURRENTS

eterials at noLtages up tO 120 kV by an auxiliary spark is IN VACUUM
investigated. The minimum energy required to treats a pilot spark V.S. Potokin, V.I. Kakhovskll and V.N. Tikhonov
capable of initiating vecuue breakdown was Ieesured. For an alusinus All-Union Institute, Moscow, USSR
cathode the minimum energy is 1K-A J. I Refo. Snviet Physics-Technical Physics. 001. 10. Nc. lE. pp 1424-1427

Primary Keywrds; Vacuum brlakdown; Different Elecrode Materiels; 120 t16.
kV Gap Voltage; Trigger Spark; Minimum Trigger Energy Trans. From. Zhurnal Tekhnichskoi Fizik 35, 1848-1852 (October 196)
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I for.ed into a small molten-metal bridge. The study of the bridge
stage is interesting, particularly when the contacts are sepaeratd in

10262 vacuum, Orrass the resulting vapor cloud creates a medium in which a
(OREAKDOWN STUDIES) so-called vacuum arc is formed. None of the presently eaiLabLe
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Photomicrographs were eade of the electrode gap between a INS U!E
spherical molybdenum anode and a like stainless steel cathode at PERM SS
voltages near the breakdown Ileit. At a discrete voltage for a
particular gap, ionized patches uP about .ID - in diameer sopearad 11770
on the anode surface. Then ionized areas , .crafsa h in Lusinosity and (TOREADCWi STUDIES)
number with voltage until one or more deganurated into a highly on. P~etrical)
unstable incandescent spot undergoing severe localized heating. Both its RIZE St 1-CLSIIOS AND SURFACE CONTAMINATIGN ARC INITIATION AT LOW
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for a compleo vacuum breakdown process related tu tho orebreakdown JT fM-ioy mmd R.A. Ougdale
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(SWITCHES. CLOSING) TIME-DEPENDENT ION DIODE PHYSICS AND ION BEAM TRANSPORT IN STADILIZED
Itacuun Gaps. Electrical) PLASMA CHANNELS
A LOW-INDUCTANCE CONTROLLED VACUUM SPARK GAP OPERATING AT A VOLTAGE OF F.. Sandal

10 KV AND CURRENT OF UP TO 1.5 MA JAYCOR Inc. Alexandria, VA 22200
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Trans. From! Pribory I Tekhnika Eksperiment 6, 1l4-I16 This report s ummarizes work performed by JAYCOR which has led to
(Noeimber-Doeember 1975) significant adoances in the understanding of ion diode physics as

The construction and characteristics of e low-inductance (15 oN) wall as new knowledge of the processes of 'on beam transport in the
cnntrolled cacuum spark gap with a working votage of 1-100 kV is stabilized plasma channel systems previously devaloped by JAYCOR. The
described which commutates currents of up to 1.3 MA. The spark gap reort is divided into three sections. Part A is a cororehnnive
has a controllabillty range 1-100 kV. short actuation time delays study of the pinch-beam ion diode. This work was expanded
1-T.2 microsecon. end small values of time-delayed scatter. 9 R considerably beyond the original scope of the cootract end includes

Prinary Keywords. Vacuum Spark Gap; 1-100 kV Operating Voltage; 1,5 MA studies of node materils, anode plasma behavior, time-dependent ion
O.erating Currentl Low Jitter; Three Main Electrodes boom profiles, beam bunching, ion species and bees neutralization.

COPYRIGHT: 1976 PLEN UM PRESS, REPRINTED WITH PERMISSION Part D is a detailed analysis of plasma channel transport experiments
in which Previously unknown ion energy losses were discocered in the
ior diode and/or focusing regions. Part C is a collection of
abt4-acts of papers written during the period of this work.
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IEEE Transactiors On Plasma Science, Vol. PS10, No. 2, pp 73-01 19 5 J
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The Air Force WeaPons Laboratory has investigated and developed (lflSl.

inductive pulse compression tochoiques with fuse opening switches for Anuilebility: A0-660 279
driving high speed Plasma implosions. Expriments have demonstrated NTIS
the delivery of 7.5 5A to a SnH load in <200 ns from an initial Contents: R In hydrogen thyratron design;

1.9-..5MA oeodcptor bkva inutv pus Cotns Ratigs an new cocets n hyrgntyat. einT. -M - ecold capitor bank via inductive pU1 compression. A megnetic assist to hydrogen thyratron switch tubes; A method ofCirciut considerations dictate the overall energy efficiency while paralleling switch tubes for pulsed serite; DesiGn notes of highMH considerations dictate overall implosion stability and power eodulato-s utilizing hydrogen thyratron types 3948/1750 end
thirralizot!on time. Theoretical considerations long with initial VC-1757; Effect of circuit parameters on hydroen thyratron opsrating
enperiment results are prasented in this payer. II Refs. Pressures; Cntributtng factors to hydrogen thyratron Jitter; Clipper
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The conservation equations of mass. nomantum. and energy in This reoort presents highlights of activities in the Accelearter
different form. Ohm's law, and the enperimantally detaeined Technology (AT) Division from April through Deceeber 1978. The report
dependence of the interruption capability of the arc on current shape is divided into 10 sections to cover work done by the four Groups
are employed to obtain similarity relations for high pressure the make up AT Division (AT-l, AT-2, AT-. and AT-4). Section I is a
electric arcs in forced a.ial flow around currant zero. The brief summary of the whole report. Sections II thrOugh VI describe
ainmla-ity relabiono are then applied to assess the validity of work dove by At-I. the Linac Gechnoloop group. Subjects covered are
loninan and turbucent flow models for the urn by comparing codel the Pioc Generation fcr Medical Irradiaion Program the
prod ctions with enperinent. It is found that the laminar flow model Eloctronuclear Fuel-Producing Accelera.or Program, the Gyrocon rf
suite often predicts a behavior contrary to euperinent, while the Anclifier Program. the Electron Lineer Accelerator ProGrae, and the
turbulent flow modal predictions are ouch more consistent with Free Electron Laser ProGrem. Section VII covers he Linear
experiment. Moreoer. the similarity relations should also be iseful Acnelvrotor Seam Dynamics development. and Sec. VIII deals with work
in aeploring arc behavior coder circumstances net discissed in this with thI A eve - Ion Source. Most of the work in Sets. VII end VIII
work. 12 Refs. ues d-e by AT-2, the Soc'al Projets Group, although work on
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antvrs influencing emitta.e growth woo done by MP-9. end results en

bia Plow; Esperinent; Theory Conservetion enintunce growth in the now European Crunnil for Nuclear Research
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T
urbulont (CERN) hI'o were reported iy an A'-OQ'MP-9 teem. Setio IX concerns

FIo Model the Proton Storage Ring Program for which AT-3, the StoraGe Ring
COPYRIGT: 1981 IEEE, REPRINTED WITH PERMISSION lechnology Group, is renpgnslbo. Section X describes the Fusion

Materials Irrediotion Test (P lO) Program. This work is de by AT-4.
which was crnived in April 1:78 to design end supervise the
construc4tion f te EMIT accelerator. The accelerator teae is
co-mond of pe-nynel from AT-N end the Hanford Engineering
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Tre high frevuency reseonse characteristics of differwotletino end
self- integrating Rooy.ski coils have Aeon calculated for arbitrary 1020values of the coil terminating resistance assuming Ampere's law to be AIRCRAFT EMP ISOLATION STUDY
vald. Effects due to a reactive ternineting impedance are also A. Finc. H. Price., P. CheD, S. Mrcer and 7. Neff
Jisunsed When the displacement current s tken into acocunt in the APWL, Kirtland AFS, NM 87117
aes.eeant of the current of a charged particle beam, it Is found Final root. (07/1980).
tsht an effective rise time is introduced into the self-integraliog Avalability! AD-AE93 7f/2
unil reoonse on the order of a/gamma v, where a is the major radius NTIS
of the colli v is toe velocity of the beam, and gemmavL - v/sup This report oresenis the results of a preliminary study into
2/c/sup 2/)/sun -1/2. 10 Ve. athods for electrically isolating the E-48, the EC-lIS. and the
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Response; Amoore's law; Terminating Impedance: directly drives iy a high-voltage pulsar.
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Energy loss mechnisms far the eatinguishod gas blast arc channel IO2I
in fre recovery are defined ad tleir comparetice nagnitudos bra THE POSSIRILITY OP THE USE OF LIQUID ISCHARGERS IN HNH*OLTAOE
eplored for both N/sub 2/ and SF/sub N' gases The arc chanral NANOSECOND PULSE CIRCUITS
teinaeure deVay rate is found to fellow at least two time G e Mesyats and G.A. Vurub'vo
constants. one corresponding to the transit time of the channel gas FTO. Wright-Patterson AFR OH
and tue other to a star period. In addition, the influence of the No. FTD-IDINSIT451181. ?p 11/190).
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MODELLING OF COMPRESSED MAGNETIC FIELD GENERATORS BY EQUIVALENT CIRCUIT 10287 VECTOR-POENTIAL FLOW IN RELATIVISTIC EA DIODES
SJones APPROAC D.P. Bacon, S.A. Goldstein, R. Lea and 0. Cooperstein
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An equivalent circuit model is presented for a helical compressed Analytic theonumeriasmulatins end gop erentded ict
magnetic field generator, The emphasis has been Placed on producing that a obintio of on pinch

t r nmay allow the efficient pinching of electron beams generatad in largemodel which has • hor co pute Iu t . Magnetic energy osses d -: _ .as c t t e di oesi n the n ew diode Geometry, elct , n: flo .
to non-linear field diffusion are taken into account, together with apc ai ids ntenwdoegoereetosfo
t t s of magneticl- co"nt mccot. Roaler o the radially inward along vector-potential field lines which lie close toth et s -: 9 ma n t c . -hd .. d ..nductor motion. E .a p e oI th h n d . A h s l c r n o n t t h he no , th e s no
comPuter code results are given, together with a comparison ith the ad. As the elet t toc the ano, there iseooerinental data. (Author) plasm, formation and consevuent loss of energy to accelerated Ions.
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Wave Propagation; Equivalent Circuits; Comutei ecist, these elect-ons undero an ion induced pinch to still smaller
iau n;r Neicel Aen Preure Computersed radii. Since the bulk of the flow occurs along vector-potential field
Energyion C eno in;El intens; lure roduwer ; lines, ue have coined this new diode the Praoector-potential diode.Energy .ovrln Exploions Eetri c or; Ct

Put; perimentl Design (Author
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THE ELECTRON BEAM SEMICONDUCTDR (EBSI) AMPLIFIER
R.M. True and J.F. acoendale 1(288
ECCO. Fort Monmouth. NJ 07703 L0W JITTER SPARK GAP SWITCH FOR REPETITIVELY PULSED PARALLEL CAPACITOR
Research and development technical rapt. No. DELET-TR-80-13. 42p BANKS

(17/1981). C.J Rowein
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The Electron Beam Semiconductor (EBS) concept has eoisted for Availability: SANO-T-tS6C

three decades; but only within the last decade has an active. NTIS
well-defined program been underway to develop devices that can A two-setion air insulated spark gap has been developed for
operate as high-power radio frequency(RF) amplifiers, fast risetiie suitching multi-kilvoi.e plus-minus charged parallel capacitor banks
switches, and current and voltage pulse amplifiers. This report which orate continucusly at pulse rates up to 20 poe. The sitch
discusses the test procedures, data ad results of reliability operate, with less than 2 no jitter, recovers its dielectric strenoth
tenting of RF and video pulse BS amplifiers at Electronics Research withi. 2 to S nomcd has nt shown degraded performance In eavuental
and Develpent Command (ERADCDS). Fort Ionmouth New Jr-say. Also. test runs totaling oet a mizlon shots. Its estimateo life with
the enperimental onalysis Of the seriescovnected diode cOS device is copper electrodes is > op shots. All preliminary tests indicate
described in detail. Finally the report concludes with a .>scussion that the switch is suitable for continuous running multi-kilojoule

of the state-of-the-art of EG ad future trends of the to' ology. systems overating to at least 20 GPO. TEEA citation 03:029532)
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As engineering calculation of the cascade cenarator (CD) is made This paper describes the development ef a 5( u
1 

research Palst
0. the t~o schemes used widely in accelerating techniques, for the with por shot snenfictios of oV. B0g n2 t.H, 11 k1.6 It is
stable and pulse regimes of loading. The order of the CG calculation des-oi, for burst rude service The pulse. in a too element
at stable loading Is shown, as well am the calculotion order at pulse Guills'in Typo pulse forninq network wi-, to parallel Maro
:oading for the emample of the calculation of high voltage CG(71V, generator. sercing as te 7irst element and a single arx generator
0.25 A. 500 mu m, 100 H). The calculation error is checked at the seining. s the second sMc nO. This paper will consider the two ar
CD-3l (in opsrationl end at the low-voltage CO-00 model. and W uo-irtoro f tthu fiist ec.nnt only and will outline the important
1-N for delta U end delta and not wrse than 6% for other values. onpn t f9 elvn'oolvl area. (ERA citation 05:029534)
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ADC DATA ACQUISITION SYSTEM FOR THE ACCELERATOR VICESI Acailability INIS-mf-230
W. Liebl ccv M. Martini NTIS

Hahn-Metne- Inst. FROG The design and consruction of & pulse generator ie considered to
Il7/I97q1. simulate In due form end magnitude the pulses obtained In

Availability: HNIB-309 senicooductor detectors of nuclear radiation In a frequency Interval
NTIS to allow its use in testing and calibration of spectrometric systems.

dat ocquisition system far experiments with the heavy ions d parameters analysis which define the pulse form through the various
accelerator VICKSI uses fat ADCs with high resolution. The modular types of semIconductor detectors was realised with the object to
CAMAC system used transfers the desired single events in a tisGle octuin the nest important characteristics of the Pulse transmitted by
Mode*' from the ADCs to the computer, while the desi,' coincidence tie generator. These era the caracteristics: Variable frequency from
sorts from up to 12 ADCs ar transfered in a 'Irvup Mode'. The 1.20 to Ill Ho, variable amplitude from I to 1 V. Integral
uddesired everts are rejected by horduore. This rerort describes the lneality ,- .1St, amplitude stability -GOl.X/dC eaponeotlal
'Single Mode' and the 'Group Mode' together with a date check and goivg up tine cod variable eccording No eo of A.). 20. C, ON and
gruo unecks. and it describes furtnernore en INPUT REGISTER allowing 275 . , decoy time constant 210 or 400 mu sac, with output ending
the ADCs to work .n both modes simualtanously. as well as a GAL at 100 omega . Accordiig to the results the stability is less than
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STABILIZATION OF THE OUTPUTS OF PULSE AMPLIFIERS UTILIZING NON-LINEAR COMPRESSED MAGNETIC FLUX AMPLIFIER WITH CAPACITIVE LOAD
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In nuclear spectroscopy, baseline instability end random A first-order analysis is presented for a compressed magnetc fluxflucuatons t te ouput~ th in~akiity(CMP) current amplifier working into a load with a capacitive
fluctuations at the output of the amplifier create imperfectly solved conionert. Since the purpose of the investigation was to Cain Cielys. After a critical exasination general understanding of the arrangement, a number of approximetioneof current systems, solutions are proposed which lurpass ecistine and limitations wore accented. The inductance of the transducer
ones. It is shwn that restorers and stabilizers of baselines have r ith tine; Ry ivdutanve/resistance/capecitance (LC circuit
their own preferenral application. Considering natural limits of tiherefore is porometric and solutions are different for the etable
perfornance the pronosel solutions give entirely satisfactory regime thigh C), the oscillation regise (low C), and the transition
reults. ond~y K ne ctio~n : P3a2IRs ckno. Solutions and performance depend strongly on circuit boundary
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(BREAKDOWN STUDIES) TCP ELECTRON BEAM TESTING PROGRAM: VOLUME IV. TWCP ELECTRON BEAM TESTS
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Breakdown 1 vecuum at the surface of a hlgh-permittivity is presented. however, the final utility of these date is to be

dielectric is studied using high-volte nanosecond pulse technology, determined through t h e TWC Correlation Progre.' Dat a were

high-speed photo.rephy, and obsernatlon of the glow spectrum. The generated at e pek electron energy of ox eroimately I-o end at
discharge is initiated by vaporization of the dielectric under 

fi f eppr 7 oc B
dischrgebmadetfo ahd.Spcr ie Ftmdooti unique in situ diegnostical technique, the enperimental errors

aIectr bombardment from a cathode. Spectre lines of the dielectric associated with the bees parameters (fluince, peak dose) Mere
and electrode materials are found in the resulting plasma. The pproxtmatoly halved wen compared with prior test programe for this

emission edge of the discharge propagates with a velocity of 1E7 type of facility.
cm/sec. The current increass a result of the charging of a Prisury Kevyurds: Carbon Phenolic Materials; Composite Structurs:;

dyn: c cun'snserI Oct of knono plates is the plasma formed ov the Tape Wound Construction; teat Shields: Electron
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X RADIATION OP A NANOSECOND GRAZING DISCHARGE IN A GAS i rp l - . I CR 90 1 (04/179).

PH" ontik and 5.1. Kulakov Asailatliy AD-ACIS 2111U

M.1. Kalinin Leningrad Polytechnical Institute, Leningrad, USR Volume I of Sour volumes. Sumarizes the results

Soviet Technical Physics Letters, tel. S, No. 1. pp 26-27 I0l/IN7V). electron team tests thut. III characterized the Macwall Laboratorye
Trons. Pro.: Zhurnal Tekhnicneskoi Fiziki S. 69-73 (January 19)9 Black)ack III puiscl eluctron beam facility for natsriel response

Foe grazing discharge is continuously Finding new applications, stdies reted t, nuclue weapons effects on reentry nehicle

for aaole. in high-current switches, pulsed light nourcesi and hoot-shield materials; 2 developed a sat of instrumentation to

high-power gas lasers. The grazing discharge which occurs along the diagnose the electron bees encironment end masura aterial retpone

interface betwen a gaseous dielectric and a thin solid dielectric, as to impulse and stres goenertion and (3) generated rpulee and
on. side of which is metallized, typically grows to a considerable st'ens data on P950226 carbon phenolic and 91-LI phaeolic resin

length. I c ~-10 cm, at a modest discharge voltage. A calculation of materials. The data generateU demonstrated the utility of khe

the electric field at the hed of the discharge shows toet both the Blackjack II facility and will be used in a separate Program
normal end tangontial componerts of the field with respect to the
ourface OF the dielectric can hava values approoimately IRS-lEA V/cs etied. TWCP Correlation Program.' The Instrumentation developed

are atpicale to theSE types of tests on a variety of facilities.as the discharge propagates. Thmsa fields correspond to the typical The environmental diagnostical instrumenkation achievad a significant
dielectric thickness, of the order of 2 m. and pulsed voltages of reduction in eu.e. nentul uncertainties when compared to prior
0-100 k In this letter we report t rehe de frameork of the

demonstration that high-energy electrons are present. Theae elections Nuclear Hardness Dualuotion Procedures Program and the concepts
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straecolsea needed which can eer 9ih voltages. Design acceptance, test Procenures and results. During tits testing Periods

criteria or cylindrical coils for the use at roan temperature are ch erin ce Tes modifications weearn t e dcsryinbd. r tmtoly i a
given. whichi show that these* coils can withstand voltages of several tePerformance.mtto has n reial~ized when decribe. waoeated int
l0G kV scan if ge..mtrically designed far high energy content. Topefrac littonws elidwhn he ulrwsoprtd nominimize th cuocr for chriQof such a coil it hmlps to sake the. the full AFO-Il antavie structcre. a limitation which could not bei ,ht r nc i hging .u removed without e major redesign of the output Peaking circuit. Ti
inne tnic ' reitac of" the d por sorc lower than the ohmic wilbTicuhdIiherprsusnr n oe ettv

resiltance of the co.il. Theidiscusionuiof the feasibility of the wl edsusdi h eotsmayadsm ettv
proposed syste hcsta itboms usfulpwhen using: a trag suggestionn for a future-up-grading will be offered.
coil with a total volume otf eaors then I1'ae 3 ' uhc Is ha be Primary Keywords! us eeaos lcrmgei us luacs
built for high voltages end Can be charged with a oesfsm et Equimen. Test Fclte;Dpl sert t an energy conen up In1hetw Systems Engineering Modification; Acceptance lest,
applications e described. *o I t-ange i ies psil Secondary Yeywords: ro enatr;HIDXA VYSDF
capacitine load. (ERA citation 04:057 0 a3)
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EXFLOSIVE MMD RESEARCH Recent sotansianm ofathepaipwrcpblte fpae roe
S.. il.Od.lwn IL Simi nd0 Mk~rC have made possible the letteirs use as very fast Pulse mbspliliers. toArtecHAssocies Inc, Hayward. CA drive optical gates within high-Power Hd~glass laser chais These

Finaliirapt. 1 Apr 76-31 Mar 77 Ho. PR-SIP. 125ps 105/19771. puls amlfessic-otgsI h IN ag ihris% tme
Avilbiit: D-Im 051/sof a fe naoscids into crystal opticalI gates that arisetilly

Rsac NT dI"nnda lsa se napoi us capacitive loads. This paper describes a simplifIedaprocedure ftr
Research~~~ ~~~ an@ deD nd:d~ plsa use In moisv us einng Chas puls ampistfiers Ifrther outlinee the use ofpower generators is described. Experiments were perforoed wi th three bridged-T constant resi Stanc netrs to trnfoe load capacitance

types ~ ~ ~ ~ i ofeolsv pam sucs rdcing a plsma Pressure ebout into puerssac.Independent of frequency. (ERA citation
10 kb.r and a pslasma tepaur about 3 l!Q* aN1511E. A , @ita rr t:h
survey was performed on theoretical methods for preitn th Primary Keywords: Pulse Amplifiers dyi.s ;Lasers; Design;properties of nonideoal. pl sgias. and cacltoswr perfnloome uin Pefsmne Pwr Sppis;TioeTua
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CALCULATIONS OP THE 'E'TFORMANCE OF EXPLOSIVE IMPULSE GENERATORS A m-del relatins the volume of a compressed magnetic field
M.W McKay and 0.0. Schlo geeao usdpwrsse o t lcrcleeg upti
Armyv Amament Research and Development Command. Aberdeen Proving Ground, d Ieo~d This sytm oennldseordy density and/or power

MD ~l0 e~ i mos ofth elecroni foomet and a CMF generator e:dolFinal rapt. N..A SAI-1 11'19-i.J. 42p (00/1979). which has bee cofirsd a.eiennl for s ystem output energie up
Asiil it: AD-197 408/ t1 S, 5 1. For a gliva utt energy there exists oe optmu
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(DIAGNOSTICS AND INSTRUMENTATION) (PULSE GENERATORS; POWER CONDITIONING)
(Votg) DIVIDER FOR MEASURING NANOSECOND ENT PULSES (Trigger; Pulse Forcing Lines)

HIGH-VOLTAGE PULSE GENERATOR FOR A LOI-RESISTANCE LOAD
T.M Arketo. P.1. Vatset. V.1. Holeskehut. E.A. Gevrilichev. V.A. A.Yu. Ushakov

k e rohe Leningrad Polytechnicel Institute. Leningrad, USSR
Inotrussots And Roperisentel Technicques, Vol. 23. Ne. 1. po 123-124 Instrusents And Experimental Techniques, Vol. 2. Ho. 4. pp 92-96
T (01/19801. (08/1981).
Irons. Free Pribary I Tekhnika Eksperisenta. No.1. pp. 125-126 Trans. From: PriborV I Tekhnke Ekeperlmenta 4. 131-132 (July-August

A description is given of a voltage divider in which the 1981)
r, is comosed of a Plan., capacitor All a divde r A generator ts described for the production of rectenguler voltage

c.4posed of MLT renistors. The divider with a division factor of Pulses with en amplitude of lE2 to 4E3 V in e load of approliately 2
6.4K-S provide, for tranvoission of the lenine edge of e pulse of ohs. The unreou.eted duretlon of the pulses is V.25 sicroseconds and
duration e *ew nanoseconds eal cen be used in the eeasoreeent of their repetition rote can be varied fros I to OG Hz. I Refe.
a.pI:tudes us to 250 kV. 4 Refs. P r K P r e H L

Primary Keywords: Capacitive Voltage Divider; Resistive Voltage Swit nertor ; Pulse Forming Line;tSpark Gap5th;*I kA O.tPut Current; Life Tees

Divider; 230 kV Working Voltage; Nanosecond Rise COPYRIGHT .982 PLENUM PRESS, REPRINTED IT PERMISSION

Time MLT Resistor
COPYRIGHT: 1980 PLE4Nr PRESS. REPRINTED WITH PERMISSION

10334
(PULSE GENERATORS)

1 328 (Marx)
(PULSE GENERATORS; POSER CONDITIONING) OUTPUT PERFORMANCE OF THE COAXIAL-TYPE MARX GENERATOR CONSISTING OF
(Marx; Pulse Transformers) RATIO/SUB 3/ SEKIES CERAMIC CAPACITORS
A HIGH-VOLTAGP PULSE GENERATOR WITH AN EXTENDED ZONE OF STABLE OPERATION T. Ogure (1). F 'ner. )I). M. Obera (1). . Fojioka (1). K. Toyoda
H.P. K 0 . Picgin and lN. Roen2ko (2) And S. Nanb. (21
Chuvas State University. USSR (I) Keio University, Kohoku-ku, Yokohome-si. Japan
nstrino to And Experisental Techniques. Vol. 24. Ne. 2. pp 419-421 (2) The Institute Of Physical And Chemical Research, Wako-shi, Saitrna.
(0t/191I. Japan

Trans. From: Priborv i Takhnika Eksperi wants 2. 124-126 (March-April The Review Of Scientific Instrucents. Vol. 52, No 2. pp 273-275
1981) (218)

A generator of high-voltoge pulses in the nanosecond range is We have theoretically analyzed the output prerea e of the
described in which the stages of the dischargers ore triggered by ooauial-tvpe Marx generator conestino of RatiO/sub 3/ i ueromic
oons of pulse tronsfnrserv. The enolitude of the output voltage caovctors. In thin analysis, the vopacitonce of the RaTiO/sub 3/

ov~e i aprossatly 00 t. he so iesis ow/ub / < a osy soecerasic ceoscitor has keen considered to be variable withpus Saprxmtey 10:0 kV Pe I.e tietm stasbr :8ne, s

end the recurrence rete of the pulses is up to 30 Az. A tefs. applied voltage. The results were compared with esoericental rovults.
Primary Keywords: Mars Generator; lO0 kV Output Voltage; 8 As Rise and fairly good agreement was obtoiced. As a result of this ar1ysis

Time; Pulse Trensformer Triggering; Rep-rated; 50 Hz it won cMorifie that the :oT/sub 3/ series capacitor was not cole
Repetition Rate to store efficiently the electrical energy when chareod at high

COPYRIGHT: 1981 PLENUM PRESS, REPRINTED WITH PERMISSION voltages. On the other hand, the SrTiO/sub 3/ series ceramic
capacitor has an almost constant copacito ice against applied
voltages. so that stored energy may be entracted efficiently. We have

10329 ouantitatively roveoled the superiority of SrTiG/ub 3/ sores
(SREAKDOON ETU !E1) ceramic capocitors over DOTiO/sub 3/ capacitors. 2 Rfs.(VRaEuu N SectDIES) Primary Keywords; Coacial Mars Generator; Crc'c Capacitor;
(Vcum Electrical)I t
COMPOSITIN O1F THE INTERELECTRODE PRERREAKDOWN CURRENT 1H HIGH VACUUM Copacitance Variation vs Voltage; Theory;
.C. Rourne Jr. Performance Analysi s; Comparison With Eoperimnt
Massachusetts Institute of Technology. Cambridge. MA COPYRIGHT: 1981 AMENICAN INSTITUTE OP PHYSICS, REPRINTED WITH
Journal Of Applied Physics, Vol. 24. No. 5 1 pp -626 (05/1955). PERMISSION

Thermal rise easurerents on vacuum-insulated electrodes tubjeted
tO steady gap voltages in the range of 80 tO 100 At show the
interelectrode prebreakdowtn current is cosposed chiefly to negativoly 1N335
charged particles. With aluminum electrodes the negative particles (PULSE GENERATORS)
outnumber the positive particles (ions) by at least 300 to 1. Wth (ystemsl
steel electrodes, the ratio is greater than 1000 to 1. 4 Rots. STEPPED HIGH-VOLTAGE PULSE GENERATOR

Primary Keywords: Vacauu Rreokdowv; Prebreatdown Current; DC Voltage; oN. Nuzooibat'ko, P.A. Demcnenko and AG. RernichTnko
10G kV Voltage; Charge Carrier Identification Instru1ets And Roperisental Iechniques. Vol. 24, Ho. 1. pp 127-129

COPYRIGHT: 1935 AMERICAH INSTITUTE OF PHYSICS, REPRINTED WITH (a2/19011.
PERMISSION Trans. From: Pribory I Tekhnita Etsperisenta 1. 122-124

(Januery-february (91)
The generator escribed in the paper produces steped high-voltaoe10530 outs, for sweeping the trajectories of probing beees of tgic

(SWITCHES. CLOSING; SWITCHES. CLOSING) particles in plasma. The impulsa consists of 10 voltage steps whose
(GsW Gaps. Electrical; Gas Gaps. Materials) mosioun duration is I sac with a leading edge duration of <1.S
GAS MIXTURE N/SUB 2/ . SF/SUR A/ H AR FOR A HIGH-PRESSURE DISCHARGER picrojaondsl The masisue pulse asplitodo is 10 At. The irregularityR M. Koval'chi:. t.A. Leorinovich. Tu.P. Politoyn and yyV Tootyqgin of the pleowe of the lost steps does not coceed 0.20. 3 Refe.

Academy of Scievces of the USSR. adk USSR Primary Keywords: Stepped Voltage Pulse Geveretor; 10 Voltage Steps; IIntr, fets And Esperimental Techniques, Vol. 22. NO. 2. p 454-t3A en Step Durotion; Good Voltage Regulation1)0/1979). COPYRIGN': 1981 PLENUM PRESS. REPRrNTED WITH PERMISSION

Trans. From: Pribory I Tekhnika Eksperlmenta 2. 135-137 (March-April
1979)

The infiuence of the coeposition of a N/sub 2/ * IF/oub 6/ * Ar (PUL3S GLHERATDRS)
gas eiotUra ata presure of 19 e. etc On the cmutativn (Ur ion
characteristic and actuation delay tiae h nr 250-KV PULS GENERATOR FOR ELECToIfAL0PULSE TECHNOLOGY
controllable discharger is investogted. the optimal mi

t
ure 2. P G

composition of 80 H/sub 2/ H 18% SF/s'b I s TotnokFotechnic Institute. Tiooku..It
will assure maimum steepness of the voltage drop at the dischrgoer lcstriJsetn And Enpe.imentol Technias. Vol. 24. No. 1. pp 123-124
The actuation delay time of thy discharger as a function of th.
gas-aisture coeposition and a conperison botus., the obtained and
coeputed comutation tices are presented for single-ohannel rcnn (roe: Frn ,, , Tekhnita Eksperisent 1, (JahuAry-ebruarv 1982)
cesnutation. ARefs. Ty. popor esn.r bs the circuit and design of the GIN-250
PrimaryKeyords: RHTigh Pressure - O A ;r 21 pulsed voltage with adjustable pulse repetition

SiF/nitb k/ Gas; rate of or to IU Hz and a pulse energy of 780 J. The gonerator is
r Drovidd with ail aoustically insulated discharger reducing the noisePrO ESS. R I WTu H ETerxIIN loop; tO T I o ?. t Rofo.COPYRIGHT; 1179 "L!NUM PRESS, REPRINTED WITH PER ISSIONM Prmorv Koyuordos OIH-2l Mars Generator; 250 k Output Voltage; Spark

Crp Switch; Cospact Design; Rep-rated; 10 Hz
I VI3I Repetition Rote
(EERIT TORAGE. CAPACITIVE; PULSE GENERATORS) LPYRIG4T: 1981 PLENUM PRESS. REPRINTED WITH PERMISSION

(Capcitor Ranks; oocitor Rants)

GENERATIH OF UNIPOLAR CURRENT PULSES OP 10 TO 100 KA AMPLITUDE
S.L. Z-onts. N.N. Hikolaevskoya and G.A. Shneerson
Leir rd 

0
nlytechvical Institute, Leningrad, USSR 10337Instrumevn And Esperivental Techniques. No. 5. pp 114-1151 (l0119k3). ASSEMBLY AND HANDLING APPARATUS FOR THE ERFA MARX GENERATOR

Trrn,. Fr.>: Pribory ; Tekhnike Eksperimenta S, 123-128 G.E Stellar, G.E. Hiett. 1.. Hoeiltoni H.P. Aker and G.A. Daniels
ISepteber-Oct.ber 1965) Sandia Labs. Albuquerque, NM 87115

TIe ..sigs of a circuit is given which produces a unipolar -urre8t (05/2979).
puinS 0" connecting s nonlinear resistance into the discharge circuit Avalebility: SAND-A223t
of 0 benk Of capacitors with an inductive load. The nonlivear NTIS'esi ntance soy be ova of the commercially produced corborundue Mars generators, a major slew-pulsed power coaponent in Sandia
resistors of the 'vylite, .tervite' or 'tvrite' type. The calculated Laborstoris Eloctron Boos Fusion Accelerator (ERPA). were assembled
results sake it possible to select for en orbitrary tuned circuit a at a revote facility modified to utilize an assebly-line technique.
resistonce which ensures the generation of a current pulse with a Duo to the size and weight of the various ceeponents. as wall as the
c-oes loss of its initila aeplitudo. Results are ginen of final Marc generator assembly, special handling apparatus was
euporicental tests conducted with the circuit at current pulses designed, lime and eanpower constraints required that this eesbly
evoseding I!* kA with series and porallel connections of nylile be done in parellel with the construction Of the Electron Reae Fusion
dlnon It han boon . s. iblIhed that vylite discs are capeble uf Facility (EAIF. Tho completed Marx generators were teepororily
prolonged operation a curreht densities of up to I to 1.3 kA/sc. stored and then eoed from the asseebly building to the EFF using
(duration of the pulse is 4 to k microsecond,), and that to incrense special transportation roots designed specifically for this purpose.
their current-carrying capacity they ay be connected in parallel. 2 (ERA ctetion Ot:U49411)
Reof Primary Keywords: Electron Reas Fusion Accelerator; Construction;

Primary Keywords: Capacitor Raks; Uniolar Output; Inductive Load, lesion; Meohonicea Structures; Power Supplies;
Nonlinear Resistor; Parallel ResIstors; 100 kA Supports
Current Secondary Key*words: ERDA/700208; ERDA/700203; Marx Oenerators; NTISDE
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NIGH CURRENT PULSER FOR EXPERIMENT NO. 22S. NEUTRINO ELECTRON ELASTIC UNIVERSAL PUitt CFNERATOR WIT" A NANOSECOND FAST RESPONCE
SCATTERING

C 0Daltn. G. E .. *nd J. SrJoint Inst for N -clear Reserch, DUbna (USSR). lab of High Energy.
Las Algeos National Labs, Los Alasos, NN ATS4S Cl(/1977).
No. CONP-7H0422-13. Sp (1/19791. INR-lS-10A22
Availability: LAUR-7-lS71 NI 3

NTIS 4 Pulse generator with r,anosood action is described; it is
With the adent of low-cost honeycoeb eatrusions of polypropylena s ma lv designed for tastig and tuning last alectronic daoies

cheats, flesh chamber. he beo. nry ettre e fr l e n ar Prating with pulses in the /I/M standard. The generator is
Particle detector arrays. Ihio has brought about the need for a pulse principally based on integral circuits end has wide functional
power system that will provid high peak currec R and :gw booes of noto nitl s it includes a main-pulse channel, a delayd-pulsa
seuriao radiation. Each module of lB flesh chambers will require a c oannel. and an onerell output. uhich sums up thiose pulses; in
flk currant of TO Ed with a rise time ttee/sub r/) of <50 ns, giving edition to the logic pulse outputs it Include, a linear puls output
a aaimwe rate of current rise did of 00 KA mu s. The pulsar with an cmplitude smoothly regulated in the rang. from 0.3 to 6.0 V.
outst mst doeeop 7 KV acroas a load of 0.34 eoege with a pulno it can operate in the solf-oscilletion mode. in tha Pulse series
width atiSANeno. The r.etitien retm will be one per Second. The formation mode. in the startiog mode. and in the tingle-start soda.
pap describes the denelopment of such a edstean and the impct of wo generators are plapod iv a double-width CMAC call. The
the physicel limitations of present oopoert technology on lifatise generation frequency is frog 3 H, to 7S MH, Pulse duratior from A to
end alse fidelity. (ERa citation 04u0490731 UT ns. and pulse front dJratit: 2 n. toeov citation 9:32512)Primary Keyb rd: Pulse Genoretoro; Radtiton Detectors; Design; Gas Primary EeyiOrds Pulse Generators; Canon Systei lelay Circuits;

Scintilletion Detectors; Neutrino Detection; Poer rated u nRo Dll1t;
Supplies Nuclear Instrume.t Modules; Pertormance; Pulse Rise

Secondery Keywords: ERDA/440111; NTISDE Tima. Sc a.cv, ticnn

Secondary Keyword: i PiSSION; ENDA/440300; USSR; ATISINIS; MTISFNUR
Distribution Restrictio: U.S. SALES ONLY.
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(ENERGY STORAGE. KINETIC; PARTICLE REAMS, ELECTRON)
tElectron Ring; Generatiob

CONCEPT FOR EHERGY-STORAGE RINGS AT 10- 100 MJ 10345
F.S. Felber and RO. Hunter Jr. SYSTEM FOR HTGH-VOLTAGE SUPPLY OF MAGNTOSTRICTION SPARK CHASBERS IN
Western Research Corp. Sen Diego. CA 92121 THE 'PHOTON' ACILLTY
Journal Of Applied Physics. Vol. 53, No. . pP 3961-396 (01A 2). Y S, Anisimov. L.S Roitsova. A F. Elisher, Y.V. Zsnovski, o:ld U.S.

A concept is Cnos'Iered for storing 11-100 Et of elect-ical energy Inenon
in a relatively lightweight end compact device. Energy in stored as Joint Inst. for Nuclear Pesearh. Dubia (USSR). Lob. of ,igh Energy.
electron kinetic energy confined iv the nerticle betatron field of a 1 4/1971).
toroidel rine. Electrons are injected into a rng Iat full voltage but Availability: JINR--IOS70
low current and low power. The stored electron energy in released on NTISa fast time scale. Synchrotron radiation, wall fields, and A system of high-coltaga sucoly to S2 lal m any 2
instabities constrin the eergy that can be otored in each ring. mgAto.-triotion spark ohambors of the p.er meiital unit 'Photon'I Ras. tn described. Thyratrons TSII-S'0016 are seda comm.% atig

Primary Keyords : Energy Store; Electron Ring; Retatron Concept, elan,,s The system ensures smooth end indeccndent centrei of theElectron otraution, Design Conderoton, Theory arpltuda 
0
f the high uvntoge pule at each chamber. Aeduction in the

COPYRIGHT: 1992 AMERICAN INSTITOKT OP PHYSICS, REPRINTIR wI0 i amplitude of high-voliag :.s at the opark chambers dams cot
PERMISSION .oceed T. andlhe aplitudos of tho pulsed s...ing fIelds are not

offwited by the preson:s of Limiting stahl i-on in the sw e"ping
field multipliers (Atnmnde citation 09:, 121)

103kg Primary KeVords: Mien noio 
0
ulso Generatorg, him Spark Chambers;(SWITCHES, CLOSING) Con-r yst o iagrams. Electric Potential;

(Gas Gaps, Optical) 
0
0r' roano, Pulsm Shapers; Thyratrons

UV LASER TRIGGERING OF HIGH-VOLTAG £45 SWITCHES Soomdary Reywords IN RUSSIAS; ENDA/k40104; USSER; TISINIS; NTISPHUR
.R. Woodworth. C.A. Frost and T.A. Green Distribution Restriction: U.S. SALES ONLY.
Sendia Labs. Albuquerque. NM 7l1l.
Journal Of Applied Physics. A.l. 53. Nm. 7, pp 4134-4719 (7198).

Two different tohoiqueS are discussed for un-leser ti-goring of 1046-
high-voltage gas sw, cisc using a Krr laser (248 m.) t ocreata an STUDY ON THE T11500/I16 THYRATRON CHARACTERISTICS
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eultivibrator. A tise delay circuit associated with the uci Jnction P-mery Kevwrdo Patents; Electron; Pulse; Generator; Grrunded; grid;

transistor circuit delays actuetion of the on ounctioi t.ocsistoi and Eorinying; Delay; Line; Storage

thus establishes the Pulse width of the pulse I. .erator Scondary gevords: PAT-CL-528-231; NTISGPAEC
Prie.ry eywords7 Patents; Wide; Pulse; Low; PAF, us e. Sever. to. ,Citnibatton Reetrictor Till GOVERNMENTOWNED INVENTION AVAILABLE

Secondary Reywords: PAT-CL-I3L-Il; NTISGPAF FOR U.S LICESI2G AND. FOSSIIY FIR
Distribution Restriction: THIS GOVERNMENT-OWNED INVENTI0N AVAILABLE FOREIGN LICEASING. COPY SF PATFtT AVaILABLE

FOR U.S. LICENSING AND. PSSIOY, FIR COMMISSONER OF PATENTS. MASHINOTON. D.C.
FOREIGN LICENSING. COPY OP pATUNT AVILABIE OIOSI S.
COMMISSINER OF PATENTS. WASHINGTOI. 0CS
20231 ASI,5.

I10195

10DV0 HlGA VOLTAGE FIELD-RiVERSAL PULSE GENERATOR USING A LASER SWITCHING

PULSE CIRCUIT FOR RADOAC SETS MEANS TO ACIVATE A FIELD EMISSION -RAY TUBE
R.E. Jehle end OP. Neln J.O. Rokbion
Departient of the Navy. Washington. OC Enorgy Reseornh and ansionmant Adninistration

Patent No. PAT-APPL-816 182, (04/L971). Putact No. PAT-AiPi-iO 52., TOS/ VA1 .

Availability: PATENT-3 76 44 0 Avilabiiity. PATENT-S 42 66

NTIS NTIS

In a G.M. radiac set which has a muiticibrator meter circuit A Foot high iotage. high current uis geveratnr cioin high
having an ammeter between the bistubla s.itchabi aieoants, a pulse oitege on a first insulatad elongated conductor dioried batuagn

generator for providing a priodic food through ruin. to the G.M_. second and third similar concentric conductrrs is nw"cha tn an god
tube. The food through pulse is ood to a tube puing only uF. thoy of the seond conductrr, pronidino an electric fiai rrave-svi and

occur inu1taneously. to provido a high amplitude counting pulse for goneration of e high voltage, high currant pulse at thi ends of said

the eter circuit, second and third conductors.

Primary Kevwords: Patants; Pulse; Circuit; Raviac Primary Keywords: Patents; High; Voltago: Fiwld-Reosrcal; Poise;

Secondary Keywords: PAT-CL-250-IOR; NTISGPN Decorator; Laser; Swi notng; Acttore.; Fieid;

Distribution Restriction: THIS CTVERAENT-OiiED iNVENTIOS AVAILABLE E..stion; 0-Ray; Tube

FOR U.S. LICENSING AND. POSS GLY. F. Secondary Keywords PA>C.-T',SS; ATISGPAEC
POREION LICEVSNNG. CDPY OF PuTENT _bALaOIE Distritution Ronti icti r. OPTS VGdE RENTT-DNED INVENTIN AVAILABLE

CO MISSIONER OP PTE'S WAS INIhT. 0.C.. Ot " LICCSNG ON, TSISLY. PUP
231 $0.50 FORPIOF LICENSING. COPY OF PATENT ARAILARLE

COMISSIONER Or PATENTS. WASHINOTO. D.C.

1001 06
PULSE GENERATYC 

IB5% 
T

RIGGER PULSE CIRCUIT
T.b. Pearce. AK. Hochberg cnd T.O. Poohlo- Jr W.E. Egan

Derteent of the Navy, ush ngton. GO Dauortmont of ti. y, Wvshington. DC

Patunt No. PAT-APPL-689 3S8, 4C6/1970). e N9pAt-APiL-2 23. (IN/IN6).
Availability: PATENT-3 518 45 A b

NTIS 
NTiibiity: ATENT-T 301 146

A pulse geoc-ator for the proisico of hiuii-engv short-urinNTIS

pulses. A.copIcitor is hargod o.a DC poue nc--ce e .n ado to The potent specificution and drawings describe a system for

discharge through a load iioi a fiht euternao rime Orgoons - first controllng the curr. t to as inductine lor d by utilizing a silicon

SCR circuit. When it is desired that the higi-.e-uy Pris Ge turned c rectifier c ipecitor discharge circuit operating from an

off, a second and delayed uvterna Pulse is causod to t .gger a A.C source and hacing a trigger ruls source end a transient

second SIR circuit. When said second 5CR circuit in triggered. Rho suppressor diode.

energy stored in te capacito is directe d uwrainitdve Primory KEsynrds: Patents; Trigger; Pulse; Circuit

network and is theraby dicoited fos the load lhe cict in of too Setondr. Keywords: PAT-CL-307-3I; OTISOPA
high-energy pulse can be closei ontreTled since so i iratior Distribution Restniotion: THIS GSVERNMENTOWNED INVENTION AVAIlABLE
danndo basically upon the delay betwoer tie init onof the first FOR U.S. LICENSING AND! PSSISLY. FOR

Seond ary n t g ey , t FOREIGN LICENSING. COPY OF PATENT AVAILABLE

and s d eternel triggering poises. COtISSIGNEE OP PATENTS, WASHINGTON. D.C.

Primary Keywords: Patents; Pulse; Gnsrator 2u20I $0.50.

Secondary KEyiords: PAT-CL-lO7-ZAS, NTISVN

Istribution Restriotiun: TIS GGMER T"MNT GE P . NVNrIN AVAILABLE
FOR U S. LICENSIN1 .00. PSS i:Y, i R
FOREIGN LICENSING CYol 1 F PITT AIAIIARLE

COMSICOER OF PATEolST h DiciT N. C 10597
20P13 S1.51. FAST PULSE GENERATOR UTILIZING AN ELECTRON BEAM TO CAUSE AN ARC

BREAKDOWN ACROSS THE GAP REGIGN OF A COAXIAL LINE CENTER CONDUCTOR

N.A. Keine

10392 Energy Research end Development Adninistretion

F;ECTRICAL PLLSE GPEOFATOT Patent No. PAT-APPL-NS 1 SON 4 4 /47196T.

R. Buser, G K. Causi Ra L. Ross Acvilebility: PATENT- I O 678

Deprt.et of the Arc9 , bosh, ttor. DC NTIS

Potent No. PAT-APL-62 650. (02210) tn a Fes pulse generator, the combination comprsing a coaxiaI

Av eibilt.: PATENTI SOT I8 transmission line having an outer and an incer conductor, a first

NIiS portion of said inner conductor being spaced from the outer conductor

A generator of pulses f high everoy level and ci. rrcotuhoreine end from the ramaindot of the inner conductor of said line, means

strong nennetic fieldoaaru Eng from I nurnrcuiductii.U nogoet is producing an electrostatic field between said first portion of said

interrooned by eoolosively drivnn a cvii ur othir oluctrinnly, inner conductor and sa'd cur cooductor of said Co.oial line, and a

cond ci:ve maber Put said on ic field Ova or more lad coils in pulned electrot beam generator directing energized electrons between

uch the hgh on.rgy Pulse s to aupoar may be driven annoys the said First portion of said inner conductor and an adjacent one of

siperao0ductor magnetic fieId. or a fiux displacer can be driven so said conductors to effect dinchorge of said electrostatic field.
CS tu alto suddenly the nagrotic field Piuc from the superconductin Primary Keywords: Patents; Fast; Pulse; Generator; Electron; Ream;

magnert ra n through a stt-ionry loud -u or o in Cause; Arc. breidown; Across; Gap; Region; Caooivl;

P-nr
V 

K"-vor - Patnts; Liertrical; Pulse. Onerut,. s Line; Center; Conductor

rrondorc Key ., d. PAT-CL- I -IT; NTISOPA Socondary Kywords: PAT-CL-35-3; NTISOPAEC

D~stributiIn R.striction TfIS GOERNMENT-OWN<D THVENTICL. AVSILABLE Distribution Restriction: TCS GOVENMENT-ONED INVENTION AVAILAELE

FI U.S LTCH3 ING AnD. P905;IY,. FIR FTR .. LICENSING A , . nILY. FOR

FAEGN LICENSIN OF VAILALE FOREION LICENSING. COPY OF ATEAT AVAILABLE
C0 Mi L1CN t. O PATENT COMMISSIONER OF pATENTS. WA iINGYON, D.C-

COeFIS:EE OF PATNTS WASNIROTOS 
OFPTNC.W 1 ,DC

20231 O.SS. 20231 0. 50.

10390
PULSE GENERATOR bITH STANDING WAVE ENERGY STORAGE

11393 i.R. Baker

EXPLOS:VE PULSE GENERATOR nnorgy Research and Development Administration

RI. Cnngsn and J.N. J.nson 
iotent ho. PAT-APP-N0D 102, TT7/IVA7).

Cecarmtent of the Nav, Weshington, DC Acoilebility: PATENT-3 DII 203

Patent No. FAT-IPPL-T1O ttg, (12/1A9). NTIS

Aucilablity: PATENT-3 48A 627 This oven tin s n elecironic cirycut Per producing a igh power
N~iS output signal comprisinu a eredetermnei cocker of sinol cynles acer

An ecolosive magnetic Flue compressor for producing high currant a Pevsaly dofined pulse tine period. I' he circuit, standing waves

pulses with optiur flu. build up and maximum correno deliverad 00 are onerated i a hidh I ov1ne line frm a low powor 5-9no

the cutout lad. A variable load resistance ohich initioLly shonis generator. Ohe energy stored in the standing cenes is d,-cirged by

out the output load. operotes to suitrh current generated in the suddenly connectirg the line to a matching load.

conoar to the output load en resistanco is increased in the Primary Eywoids: Patents; Pulse; Generator; Standing; Wave; Energy;

varlble load resistance from heating due to high current g.n.retd Storage

in the omorasor. Secondery Kevords: pAT'CL-I2SV-Sq ATISGPUEC

Primary Ooywordn. Patents; toplosiva; Pulse; Goneratop Dstribution Restriotion: THS GVERNMENT-OWNED INVENTION AVAILABLE

'eodar Kaywords: PAT-C-Il-ID; NTISPN FO U .5. LICENSING AND POSS LY. FIR
DistriBution Restriction: THIS OOERN ENTOWNEG INNENTIEN AVAILABLE FOREIGN LICENtINO. COPY OF IATENT AVAILABLE

P IR U.S. LICENSING AND, POSSIRY, FOR COM9ISSIONER OP PATENTS. WASNINGTON, D.C.

FRE1ON LICEROING. COPY OF PATENT AVAILARLE 202311 0.50.
EDCMISSIONER OF PATENTS. WASHITNGTON. L r

2021 ASO.50.



REMOTELY CONTROLLED POWER PULSE GENERATOR CHEMICAL REACTION HERTZIAN GENERATOR
L.L. Morse K S
Dprtmntof the Navy. Washington, DC B shortq NM 07106
P:tet .. PAT-APPL-347 09 4. is 9/1966). F11-1 r.pt. 1 "ay~ t De€ 7I'T. I~tA|T-R S9p 0/76
Availability: PATENI-S 267 415 Availabslity3 A-920 469/4T

MyT15 HTIS
Ths invent to tin This effort ropresente a first atteopt at co"ining the twa

high-powered pulses in a low impedance as in a saner separate technologies of ecalosive flus compression and Hertaico
transmitter. and to means for supplying the power and triggering goneraaion for tho purpose of obtaining ultra-high enorgy pulses at
information to the generator through * high imoedne. circuit. nicrocve frequencies. A number of interesting concepte were analyzed

Primary Keywords: Patents; Remotely; Controlled; Power; Pulse; and three were selected by the contractor as most deserving of future0 7Generator attention. It in hopedt this recort will stiewlate Further
Secondary Keyword: PAT-CL-S3O-3; HTISGPN ireginatico and creative thought in thin diraction liedin eventually
Distribution Restriction: THIS GOVERNMENT-OWNED INVENTION AVAILABLE to a successful technique for accomplishing the aforementioned goal.

FOR U.S. LICENSING AND, POSSIBLY FOR LAuthor)
FOREIGN LICENSING. COPY OF PATENT AVAILALE Primary tevwords Pulse Generators Microwave Equipment; Magnetic
COMMISSIONER OF PATENTS. WASHINGTON. s.C. FieldsComerennion; Energy Conversion Pulses; Poer
20231 $0.50. Supplies Aigh EapLosives; Farroelactric

fMterialsEnergy Sto ago; Microwov
OscillatorsRectioc Kinetics; Frequency Shift;

184Mg tsirrors; GOppler Effect
ELECTRICAL PULSE GENERATOR Secondary Keywords: Flux Compression; Frozen E Field Devices; Frozen A

A.M. Stat Field Devices; Brillovin Scatering; Oertzian
Department of the Aray. Washington, DC Generaors; Chemical Generators; NIISDODXD
Potent Na. -ATAPPL-41 470. (07/1966). Distribution Restriction: DISTRIBUTION LIMITATION NOW REMOVED.
Anatlebilltty PATENT-S 239 769

NTIS
The invention relates to electra-mechanical energy converters or 10405

generators of the type adapted for converting high-magnitude input DUAL MODE GUN DEVELOPMENT (PHASE I)
impulses of mechanical energy into peak output pulses of elctrical A. Saharian
energy. Teledyne Men Pale Alto Calif

Primary Keywords: Patents; Electricel; Pulse; Generator Final rent. 17 Sap 71-2R Peb 73 CR8/1973).
Secondary Kywords: PAT-CL-nt3-I4; NISGPA Availability: AD-sS 220/EST
Distribution Restriction: THIS GVERNMEAT-OWNED INVENTION AVAILABLE NTIS

FPR U.S. LICENSING AND. POSSIBLY, FOR The major limitation on dual made tube perFormance In a T1T is
FOREIGN LICENSING. COPY OF PATENT AVAILABLE caused by the large gain change that accompanies rawer change when
COMMISSIONER OF PATENTS, WASHINGTON, D C. beam current is varied. A technique is describod to reduce this by
20231 S0.50. altering the bean size and current distribution as the total current

magnitude is variad. Small signal gain calculatione are described far
a variety of solid and hollvw bean sizes. voites and currents. TheINNNI effect of varying cathode voltage is cacculated and results are

MODIFIED MARX GENERATOR presented fo' bath high and low perveance bems. Based onhm
A.E. Schofied tieoretcal calauletico* two electron guns were dosigned and built.
Energy Research and Deceloosent adminatratton Current density distribution Fros these guno was measured in an
Patent No. PAT-APPL-514 711. 101/19661. electron beam analyzer and focusivg af the beam produced by one of
Availability: PATENT-3 229 024 the guns ,n .'asurod in a bean tester. LAuthorI)

NTIS Primary Keywords Traveling Jec TubsPuise Amplifiers; Electron
This invention relates to voltage multinllers o* the Marc type Gunt bud Mdc; Electron EmaesVariation:; Mognetic

and, more particularly, a modified Marx circuit which sinimozgs power Fields; Girect Lurrant; Volta Focusing; Gain;
dissipation end embodits safety features not heretotfre found in Mara Novlinear Systems; SoLenoids; Efficiency; Continuous
generator.o Waves; CoupLing Circuits; Antenna Feeds

Primary Keywords: Patents; Marc; Generator Secondary Kevo-d; Percesue; Nollow Reams; HTISDODXD
Secondary Keyords: PAT-Ct-SOT-11 ; ATISGPAEC Distribution Restrirtion DISTRIBUTION LIMITATION NOW REMOVED.
Distributian Restriction: THIS GOVEENENT-OwiED INVENTION AVAILABLE

FOR U.S. LICENSING AND. PCSSIL'. FOR
FOREIG LICEASING. COPY OF PATENT AVAILABLE 10406
CO'MISSIONER OF PATEHTS. WASHINGTON. D.C. HIGH CURRENT rULSER CIRCUIT
20231 A0.50. 1.$. Watson

Department of the Navy. Washington. DC

Potent to. PAT-AFFP-DEE a 9g. *0 (g0/1976).10402 Av~i..bi tyz AD-PD02 7lb/IIST

MARX DEVELOPMENT PROJECT A lI S
Authors Unknown The circuit shapes and amplifies a logic pulse to drive lords
Macwell Labs Inc. San Dimgo, CA 92123 which require high curnt levels much as light emitting diodes or
Final rapt. No. LR-49. S18p (04/1970). semiconductor )asers. Automatic load premaction and high speeds are
Avilabilii,: AO-S8 6 &i719ST( provided by on inductor shunt within the circuit. The simplicity and

NTIS Lok of capacitors in the circuit make it ideal for gun fired
Th. program requirement was for a coapact. fast, highly reliable applications such as optical tlemetry.

Me generator of an 'advanced integrated design utilizing components Primary Keyword: Pulse Generators; Patents; Circuits:
such as switches and capacitor- that have been optimized fur these Driven(Electronics); Logic Circuits; Current
applications'. A elastic-cased 45 kV. 700 joule energy storage Limiters; Stability
capacitor was de-elopod which e.ceedn the program goal of 99.97 Secondary Keywords: PAT-CL-S0T-270; NTISGPH
probability of survivaL for 5,000 shots in typical Marx generator Distribution Restriction THIS GOVERNTTENI-OWNED INVENTION AVAILABLE
service. A motahing switch with 40 kA pat currant capoility it 0.6 POE U.S. LICENSING AND. POSSIBLY. FOR
Cb charge trannf.r far 40,011 stats Lifo eopactancy was alma FOREIGN LICENSING. COPY OF PATENT AVAILABLE
developod; both of these key conponents were extensicely tested and COMMISSIONER OF PATENTS. WASNINGTON, D.C.
Proved. A rev-folded Marx circuit, using completely graded 20231 40.50.
construction and snplcving the novel canceaot of tr-ggring each stage
via a snail . fast arc geverator was designed). This circuit was
realized. using the specialized Marc capacitor and switch hardw r. 10407
as a •.E 1M 5 kJ fast Marx generatcr for proctical deodniitratin NOTE ON THE USE OF CNARGE INJECTION FOR SGEMP SIMULATION
of the design. Tii A A microhenoy generator s.w urd.rgoin a C.L Long~r.
full-energy test o-noan without difficultv. The basic dssign in Mission Rearch Corp Sante Rarbare. CA
matendoble with minmal effort to a wide range af energy and voltage. Topcal rapt. 1-31 Dec 74 No. MRC-N-lt. lop TET/i9751
(Author).Aviaiiy A-A221/0

Primary Keywords: Pulse G ratorsD n Capacitor; Electric Nbity: AA027 /7ST

Switches: Sparks This note discusses techniques and rationale for using
Secondaryovards Aurora ' Iet Marv GuiI-atrs; NTISDOID self-contained electrical pulsars for simulating eystaoaenereted
l'strcu~ofln Resnr vtiv: DIPINUTIN LIMITAMION 0OW RFTOAEC sloctronegnetic aulos LSGEMP) genersted by x rays striking

satellites. (Author)
Primary Keywords: Elantroagnetic Pulse Simulators; PuIse Generators;

Self Contained; Simulation; Radiation Damage;
10403 Nuclear Explosions. X Rays; Artificial Satellites

SOLID-SATE IWO MODULATTCE Secondary Keywords: Charge Injection; OGEMP(System Generated
M.H Mrtt and D.0 . r Electromagnetic P.lars);oSygsem Generatedcuvul L ectronics Lib, San Sego. CA Electro.agnetic Pulses; NTISDODXA
teseurch snd develocnjnt ren . Or AN-p. AN NO. NELC-r659a 3Pp

(12 1969).
Availability: AD-8 916/9ST 10408

NTIS F0-KA DIRECT DRIVE EMP PULSER
An I-band linear FM (chitro signal goveretor. utilizing a bactuard J E, Allen

wave oscllator (051 any a mOl state PUG modulatcr-driver circuit. TE Sylvania, Inc. Needham Height., MA 02194wan developed a.. ru-A of ar eoper~csntal h~uh-rano-resolut~on radar. (07/19751.

The modulaotor-drivr, Bw3 ws foucd to have a 3.5 to 2.9 INa lInear Avail

Swamp with a 6AT-MMa bandaidth; a 1.3Om11crosecond pulsswdth; and a abilbiy PEM-N9

Scomressi rao cr tie-bandwidth product of In A er is described hic built to ditl
a d dtion, t has the capabilito . Pr te o eimum prf of 25 iit dsr Mbnutema whcl ch sebl. Th todectly. driv SODr
A: wihout d+storttoi of the chirp siuvel. and its nocimum deviation uoltage, a lO-namosacond rise time and * ST microsacond fall time.
from ;roa FM is less than 0.07 percent. luthor) Physical d perfo described.alon

Amplifiers; Signal Oenerators.RNeor Equipment. Pulse Prisary Keywords: Electromagnetic Pulses Simulation; Puma
Compression; Frequency Modulation; S and; Reselution r s pyl RGeeaosDes'gh , slSioPhys5cl Radiation

Scondary Keywords; NTISOOIXD Effects., Capacitors; huvmar Explosians; Power
intribution Restriction: DISTRIBUTION LIMIIATION NOW REMOVED. Supplies; Seals

Secondary Kewords: Minuteman; NTISEROA



10400 10415
SPLIT PULSE GENERATOR SEMfS (TRANSPORTAELE EMP SIMULATOR) FINAL REPORT: VOLUME 11. APPENDIXES

D.J. Noft and P.R. ShutS 0. Ashy and R ye'
Departtent of the Air Force, Washington. DC Harry Diamond Labs. ashington. SC 2045a
Patent No. PAT-APPL-40A 327. 4p (08/1975). Rept. for I Sap 71-16 Oct 72 No. PIFR-372-D-Vol-2. 220p (08/1973).

Availability: AD-DOl 916/AlT Availabilityl AD-AGI 621/A0T
NTIS NTIS

The paet describes a split pulse generator which generates a tentents: A laboretory study of horiontal dipoles--TEMPS;

firse half-pulse frequency. f cub I which is different from the Capacitnr decelopsent end testing; Prototype earo generator switch

second half-pulse frequency. f sub 2. The output pulse is continuous evaluation; Switch acceotanca tasting; Solid resistor developesnt;

throughout the oulee width. Thus during transition time in the center Solid-dielectric gao-graded peaking capacitor; tinole-eodue paing

of the pulse, the phase is essentially continuous in progressing frnm cnecitor tests.
f sub 1 to f sub 2. Pr-oory Keywords: Simulators; Electromagnetic Pulses; Pulse

Primary Keywords: Pulse Generators; Patents; Splitting; Radiofrequency Generators; Transportable; Capacitors; Resistors

Generators; Radar Equipment Secondary Keywords: Transportable ElecroagnetiO Pulse Simulators

lacoflde1ry Keywords: PAT-CL-328-2A; AH/TPN-19; NTOSGPAF NTISDODA
Distribution Rastriction: GOVERNMENT-OWNED INVENTION AVAILABLE FOR

LICENSING. COPY OF PATENT AVAILABLE
COMMISSIONER OF PATENTS, WAASHINGTO, D.C. 10416
20231 ASO. TEMPS (TRANSPORTABLE EMP SIMULATOR) FINAL REPORT- VOLUME I

H. Asihn and R. Ryen
Hurry Diamond Labs. Washington, DC 2043S

10410 Rapt. ftp 1 Sep 71-l6 Oct 72 No. PTFR-372-D-VoI-I, 23p (0R/1915).

SPLIT-RING MARX GENERATOR GRADING Availability: AD-A01S 62a/OST
S.M. Strickland 

NTIS

Department of the Air Force. Washington. DC This report presents a dascription of the development, design.

Ptent No. PAT-APPL-tNS 472. S (09/1975). 
fabrication, and field testiiu of the TEMPS (Transportable EP

Availability: AD-DOOl 53k/lIT Simulator). The banic systom is a simulator with the geometry of a

NT[ES :ylindor parallel to the ground surface driven at its canter by a

The patent concerns metallic tubing bent to a shape consiston high toltage capacitive pulsar and terminated resistively at its ends

with the cross-sectional share of a Marc generator. Tubing n. split nv ground. The pulsar end cylindrical an
7
enna are suportad by mea.

into two symmetrical halves and insulated, t halvos combined have uf dielec tr rS structure et elevations of o 2 .ts

an initial DC petential equal to one stage voltage, after erection of "easured from the antenna/pulsar centerline to ground. Emi.itially,

the tars the potentlv collapses to trt. TEM PS hen three individual subsystems: the pulse generator, tri

Prieary eywords: Pulse Generators; Patens; Rings; Control; Transients cylindrical antenna, and the support structure.

Secondary Keywords: Marx Generators: PA'-CL-307-110; NTISGPAF Primary Keywords: Simulators; Electromeonetic Pulses; Pulse

Distribution Restrictior: GOVERN T EN , ED INVENTIG AVAILARLE rot Generators; Transportable; Antasnas

LICENSING. COPY OF PATENT AVAILAOLE Secondary Keywordst Transportable Electromagnetic Pulsis..latore;

CQT' TSSIONEP OF PATENTS. ASHINGTON. D.C. HTISDOODA
20231 00.S0.

10411
1M1 I't!LSE GENERATOR EMPLCYTNG PLURAL PULSE-FORMIm-HETWIRtS WITH PULSE

MELECTROMAGNETIC ASPECTS OF PP TESTNG RODUCING MEANS POk CANC LLATON OF UNDESIRABLE REFLECTED PULSE

Narry Diaaond Labs. Adelphi. NO 20785 Ni C o An ,

Technical memo Na. AOL-TM-ft-4, 24P (10/1975). DPrnt of hA Army, Washington. DC

-oilability~ AD-t l tSR5 t Patant No. PAT-APPL-283 124. nti/IA.

t TS 
Availability: AD-DOO A30, T

General cOnSiderations related to testing ci - lted systom N TI s

ouposed to EMP by means of mulatr r e, d. th spial The Pulse generating circuit which a

mpha ss an the e ilerities n d differecs v..a.. Oa p le undesira le r -e citation by roviding a thyratron tub e In one of the

generated by a high-altitude it st and thruce generated by pulse forming netuorbs so thot the network is terinated in a sort

simulator. Other ases a testing P-o- are also disused.c:ruit at the time the impulse arrives thereto. Due to the action pa

tIuthor. 
tho thyrat"n the polvrity of the Impulse is reversed in the shorted

Prisov Reywordo: Elocin-.vet: P..sa timulnturn; Pulse Ceiarotors; pulse forming network. Thus, the impulses in the two pulse forming

TeI Men ou.: flett, ngvet.c elves; Airburnt; networks will be of opposite polarity end will cancel one another
T.r"., T asfer. Hi'j Altitude. Nuclear Evlogito; whop they ara reflected back to the lead circuit. Nence there can be

Ly rotitv no re-vecitation of the lIod. It is the principal object of this

Secondary Reywnrds. ATISO At . u'ISDo invention to provide a pblse generating circuit wherein ispulaes
transmitted thereto ceo be eliminated rather than reflected.

Primary Keywords Pulse Generators; Patents; Pulses; Reflection;

1041 
Cancellation

PICOSEC0D PULSE RESEARCH AT Nil Secondary Keywords: pAT-CL-D265; NTISGPA

P4.8.EAndraws and Ru.CLewta Distribution Restrictieni GOVERNMENT-OWNED INVENTION AVAILASLE FOE
t..Adesen .. Lpo 

LICENSING. COPY OF PATENT AVAIABLE

National Bureau of Standards. W.shington. DC COMISSIONER OF PATENTS. WASHINGTON, D.C.

Availabilitv: C2M-75-S0231 
VS.

A general retiew of pulse measurement research at the Netiova!
lureau of Standards is sribd hch includes wrk th ectrcal LNtTWORKSPROVIDINPUl~ geeI tr ung mennca swthS vFrhetasso ULEGNRAREPOYNPLALULEFRNGETRKPOVDN

pus eeaos n stches, a l tasitri..iisn OVERLAPPED PULSES TO EFECT RIPPLE CANCELLATION

sna off diodes. tunel diodes, and laser oulsen. tulsa transission G.F. Oroka and MN. Coyle

studies which include sin effect, oun.siform dielectric. Inset epatzn

liquid dielectric and superconductivity era also eantionef together 
paent o ATA A D. pWshinqton. DCPten t N. PAT-APPL-265 600,is' (061190S).

with pulse meanuremnt techniques which include oscillograptic: AD-DOO0 4'/7uT

techniques and Pulse autocorrelotiso The interfacing of picosecond ATS
p.lse measuremert instrumenrts with a minicomputer is also described. The aNt I*1S t Ise forming circuits and more Particularly
This has resulted in An cuturutic Pulse Me'seut-ent Syss [AMS) T ptt

which has already Aver used to easure trasoission coefficient S sub t relates to a pulse forming circuit for supplying very high voltage

21 of so.e microwave .,etorks pulses to icrowave transmitter tubes such as klystrons. traveling

Primary Keywords: Electrotagnatic Pulses; Electrical Measurenent; wave tubes or macoetrois.
Gscilloscvves; Pulse Genereturs; Pulse Travsmitters Prinery Keywords: Pulse Generators; Patents; Microwave Eguipeent;

Secondary E duos: Reprint P' Picoacondes VTISCOMAS 6...as;r PIRipples; Cancallatlon; Transmitters; Microwese Tubes

D-stributivntr R trictisn: VPlit INP ; CEEDINGS oF JsINT MEASUREMEHT Soondary Keywords: PAT-CL-Sg-162; NTIPA

CIAEECErGAI OERSJURD. MD., 12-It NOV 7 Distribution Restriction: GOVERNMENT-OWNEI INVENTION AVAILABLE FOR

P OE 1975 LICENSING. COPY OF PATENT ANUILARLE
P123-14 . COMISSIONER OF PATENTS, WASHIVOTOk, D.C.

20211 $0.50.

10413
MODEL FOR THE CURRENT PULSES OF CLOUD-TOGROUND LIGHTNING DISCHARGES

J H. Glc_ r'st and J.O. Thosas 10419

Priceto' UivrsittyB Princeton. NJ 
CRACK DETECTION APPARATUS AND METHOD

l'1/197k), J.G. Sassler cnd V. Weiss

A 1lbility: AD-AOTS501/OtT Department of the Navy. Washington. DC

Nils Putent No. pAT-APPL-34 164. 5 (02/1975).

A m"*i for th aurrent pulses of clvud-to-gound lightning Availability: A-UDOO 730/2ST

d-schegcs in prcposed. Chora teristics of Ightnivg pulses such as NTIS

inta rise time, decy timne ani o are ncvorcted The patent describes an ap-aratus and method for non-destructively

the model. The mean current and owTer soctrl cenoty ore detcting the presence and the location of crack in materIls, using

ctiiulated using anuric l nechnivue. ituthur) low frequencv mochanical vibrations. The material specien or

r. inory tevtrys Ligitg ; ; flse eTarar~ears; Rltttric lischarges; structure having a crak to be detected is subjected to tensile or

Cvjndvta;ct-iral.; Clouds. Pvuar Scentra; cmpresstve forces due to excitation caused by low frequency sound
Pathonaisl Moduls, Diract Current; Nuncrivl wanes or mechanical vibrations from a generator. thus changr the

Methns md Pyiccduran, Reprints opening and thereby changing the effective sira of the crack in the

Secondary Feloa.: Als Tine, De, Tine; Pulse Resoonse; NTISOTOXR; speciren. An ultrasonic search unit is used tO follow modulations of

NTISDOA. NI S'ISPG reflected energy at the crack Interface doe to variations of the

Distributla Restrction AVAI(ABILITY: PO. IN JNL. OF THE FRANKLIN effective site of the crack. The search unit is contolled by an

INSTITUTE. V299 9 P9g-210 MAR 70. ultrasonic pulsar-receiver which displays the amolitude of enho from

the crack on an oscilloscopo.
Prinary Keyword: Ultrasonic Taste; Ultrasonin nspertion.1onfestructi e Testing; Pstocts; tracks. Detection.

MATCP;OG A P:RICU A n PUtTER TO I PaRLLEl-PlATE 5PULATOR Pulse Osserstor%

W. Lath', M I Sancer and A U Arvats Secondary Keywords: PAT-CL-73-A?-1-R. ATI d A

NfiL. Rirnani AFe, OHM 7117 Distribution Restrictioni GOVERNMENT-OWNED INVENTION AVAILURLE FOP
LICENSING. COPY OF PATENC AVDILAE

ieel evt II Jul-OR Oct 74 (07/1970) CoilMISSIONER OF PATENTS. WASIHACTON, D 
C 1

Auailab'lity. AD-All? A52/NIT 20231 0.50.

As electromgne tic energy source that nrc.oratas the pesting
oaoentot a-os of a MarT gavercior as cart zV its electromagnetic
ccnf,.ouraton is to be used in an Electromageitc Pulse emulator to
be build under the supe'v..S. o the Air Force Weapons Laboratory.
In this resort, the positions of the eaking v*gacitors that fui:T
certain desirable null-flue conditons ce doterend. The
oharacteristic isoedavee and several other useful properties of the
conical base of the il or arm also calculated.

PrImary Keywuros; Electromagnekic Pulse Simulators; Pulse Generators;
Capacitors. Matching

Secondary Keymcrds: Mare G.eratcrs; NTISIODAF
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DEVICE FOR CHARGING ACCUMULATOR of A POWERFUL PULSED GENERATOR PICOSECOND PULSE GtNIRATORN USING MICROMINIATURE MERCURY SWITCHES
0.0. Nikalen. V.A. myth, P E Kunchenkon *nd V.A Namshin jR.Ad

Arey Foreign Sc, and Tech Center. Charlottesville. VA I r ouder.CONo. F TC-I-T-23-124-?A.. 6 P to, 17) Fainal re a ,I No 5tpmrs jo. - 7, o 010No. flTi~tv:D -A1R7. N T4/T7) Findl rept. Fl 1Q71 No NESIP-04-377. HSp (03/1974).

Availability; ADAGH 247/TT Avail bility Cl_-74-114v49/7
NTIS NTIS

denice for Charging the accueulator of a powerful pulse Pain generatos have been built acing eicrgelniature mercury
generator, with ivoreased re liability of operation and protection n~itches. A ¢omertial RE coaxial switch was also evaluated as a

rjrom ove rl d .vr~tgs ..dsc~e a n v!.trtd v
isese generator. A Nupercovditing delay tIn it sub r _18 Pst Sub

diaerae. The circuit is kept in resonance with the power Upplp it 7 ) and a seopling oscIllonrope It sub r 22 pe) were used to
source; breakdown a the steblitun in tho overvoltage protection measre the geiura ted polse 10%-90 trarsition time, The best result
unit short ircuits the souer supply and decrease. the voltage in btan I tra tion time of 59 p.. Pulse asolitudes wereohiaime ta Thi trnrto t..e mt. over *ad. ands omlt wr
ctrcuits of the deice. This prevents oerloeds and overooltagen independently ad)ustable up to 0 volts. The mirominiture ercur

ov oritches in geveral were found to give ovry unreliable operation.
Primary Keyword.; Pulse Ganerators. Accumulators; Electric Charge; Prinary Kevyords Pulse Generator.; Wavefore Goceratore; ElectriC

Patents; Translations, 0550 Switches; Mercury. Micromeniaturization
Secondary Kaowardsi NIISDODA Secondary Keywordms; Mercury Switches; Picoseconds; NTISCOMNRS
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ELECTRON REAM DIODE POWER ACCUMULATOR HIGH INTENSITY, PULSED THERMAL NEUTRON SOURCLN Bran and K. Garewal J. Cem~enter

ECDM. Pert Meneouth. NJ B7TH Atomic tiargy Con-ission, Wasington. DC
Ple rpt. Mey 72-30 Oct 74 I12/1974). Potent te. PAT-APPL-351 091. tp (12/1973).
Aveilabilits A DA-g0 N10/0ST Availability; PATENTVI 778 7

NTIS NTI!
A pulse mnower accupulatori amplifier consistise of an output The invention relates aevere ly to nsJtros sources and eore

section as pater conbiner. input tuner, and 1.g-,n tuas was purtinvlerlr to pulsed thermal neutron sources. Specifically, this
designed and fabricated.E.Trio utput S.,tion of the accuniltor wan invention i sconcersad with a nual apnaretcs for slowins down feet
designed to operate oerafreuenoy range of SIT-1017 Mv. and se .tro, iii sich aanneres to create highly intense put sos of
conbined rf. roer from fIor individual Plug *n tubes operating in a thermal scutron.
parallel nUsh'oull mode. Plug-in FL, tubes caoablE of vperation Pmary Keywords Neutron Sources: Patents; Pulse Eeiuraturs; Thermal
the frequency range ef 510-1001 M wrs fabricated The diodes i, Neutrons; iModrators
these tubes were Capable of 20th or more, reverse beck bias voltage Secondary Keyword: PAT-Cl--250-4t; NISGPAEC

Primary Keywords Elsctran Tubes. Pulse Amplificis; Electroc Tube Distribution test rition: GOVtoNRMtT-OINED IHVENTIOIN AVAI.ABLE FOR
Targets. Seec. doctor Devices; Electron Reams; LICENSING. COPY OF PAIT A eI'At
Diodes. Silicon AVATLABtE COMMISSIONER Ot PATfNTS,

Secondary Key.wrds; Elertorn Beam Semiconductor Devices; NTISDODA WASHINGTON. D.C. 20231 N0.a
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ELECTROMECHANICAL PULSER INVESTIGATION 104?7J.P.Crag, .O. apir ad K.. 5linCHEMICAl TO ELECTRiTAOHETIC EHERGY CONOERSTON TECNN1UES

U.P. Craig. M.O. Nagter an d K.1I. 5oi 0- A.kR nRADC. On fuss API, NY 1440 Adne ni s Co
Final reat. I Mar 73-20 Feb 74 No. A-0D2-RAUC-0-7. t". (1'1974) ind rent. 72 M at bl9Tal.
Avmilebility; AD-fl? H7O/05L F.nI rapt ti'2 T 7C 6/197 ).NTIS 

Avsllability AD-83 g0/

The report concerns e feasibility st,. if elsot-oiaanucl .T coulora for the production of ohort durari; .... iiuii cier calves w;tii The ,bjsntioe Of the WOrk was to develop technigues for conversion
a low duty cycle, Iho pulse reatitioii ypi ,. I 20 pun- Tue output of the very high de v"ity enery stored cheIcally to palsae ofSoele"trica ngorv Reliablo lo . sietsngle shot conerters hsae been
duration between DO end 4! is and th r ais and full times of 3 us or tecootl d by T nh e t n tos in explssier flux com ei ioless. Seerl dffrn t ppro hae be conserd i a atte t . in ted re for us n high p

to meet the reguirenents. inclding variable capucito e. .. h lightweight traniter eoperimests in support of TPaS. Multiple shot
reluctance, vouloctric aid electronagnesic geratiirs with and magnetic flun ConpressiOn concepts were analyzed. operieentallurithout cro field.. verifie, and catogorize co potential device use. The conceptS
wtocrvnucaiia yils. Ith was fo~mndd ~n ~hunds ie so investigated eau che capabilitV for nultiple pulse operation and a1
eetromereiui pulsu wi thItot" itchimno e iw. me, involved the raid dveleration of either explosively drives shock

approximately Iw and fall times approvinately 10 us era feasible. fronts or eoolcsialv driven metallic projectiles is a magnetic- Some l field The effects of physical parameters of the decelerated mediveFor soer appliction. alu majorodono of an taonhe nod tha magnetic field were experimentally verified and paraseter
burst for short period of time can be obtaind. Moind ate tradeoff, were developed.
abstract) Primnry Cevwords; Energy Concersion; Pulse Gereters; Magnetic

Primary Keords: Pu Gen t - ElectromechaniclFlds; Etheric Reactions; Dtonatios kaes;
PirFwue eto l evieS Pistons; ComPression; Esplosines; PlustRat)T;
easibiliy tdia Interactions; Projetles; Mgnets; Electromagnetic

Secondary Keywords NTISDODAF Pulses; Acceleration; Deceleration; Multiple

Operation
04 3Secondary Keywords; HOISOSA

DELAYED PULSE GENERATOR

0.J. Noub
Department of the Navy. Washington. DC 1042 O

Patent No. PAT-APL-23b Ilk. 4 (05/1973). ANALYSIS OF DISCRETE PULSE FORMING NETWORKS DRIVING NON-LINEAR FLASH

Availability: AS-lb 968/0i LAME LOADS
NlIS D.C. Rarr

The patent describes a dulayed pulse sigima! of a prodetarminad MNvel Research Lab. Washington. DC 20373
pulse width obtaived by toying a free runnivu clicking pulse Final ropt. No. NRL-MR-2808, 7ko l0&/1974).

generator provide , series of pulse, to a virno shift reolster, The Avalability: ADTR2 tt/I

first shift register provides a tine dlr for a predetermined number NTIS
of culvos heforo .upplying the delayed pulse sgnal and an abling An interactive design tool for analyzing discrete lueped parameter
signal to a second shift register. The ecoid shift regiter pronidas pulse forming networks driving ttee invorient nonlinear flashleexi

a tine delay for a predetermined number of pulses and tha, suoplias loads is described. The program is written in FORTRAN IV for the

an output signal that inhibits the cluck ani at the sa tins Centrol Date Krones timesharing system. The prggram handles linear
inhibits the delayed pulse by resetting ths first shift register liosistivel lads as well as enon flashlamps. The formulation is

Primary Keywords; Pulse Generators. Fotents. Delay; Shift Registers structured to allow easy modificetio. Up to 10 mash PFN's can be

Sooidery "weords PAT-CL-320-55; NTIGPN hondled. (Author)
Distribution Restriction toVL NMENT-OWNEG INVENTION AVAILABLE FOP Primary Keywords; False Generators; Flash Lamps; Xenon Lamps;

L[ EGSINI COPY OF PATENT AVAILABLE Mathematical Models; Electrical Networks; CoePuter
3CM"ISSTIuiR OF EATETS. WASHINGTON. D.C. Programs; FORTRAN

20231 $s.50 Secondary Keywords: Network AnalVsis Theory; FORTRAN 4 Programming
Langoae; COC 601 Computers; Pulse Forming
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A HIGH INTENSIT PULSED SOUtCE OF PVLARIZED ELLCRONS

T.J. Alcuard (IT, FP. Sohualar Ill. N.E. tihrilcii. I , . e. ( rd

V HuN.hes IT! IOAD9
(I) Yale Univ. Hew Haven, CT ANt 3515 OF THE OPERATING REGIMES OF AN IMPULSE UNIPOLE GENERATOR WITH

-21 Office Of Novol Reseerch, Aloandra. VA REGULATION OF EXCITATION FLUX

(S Chicago Operations OfficelAEC). lI A 9. V haritono

( 41/,174). Arry Foreign Sci and Tech Center, Charlottelville. VA

Availability AD-7A7 001/ISI Ho. FSTC-HT 23-188-73, 16P (04/19741.

NTI5 Availability AD-7B1 225/I

polarized " lectron source using ths Prii,r.ile of o.iri v.Izat mo" NTIS
if a oclprizod ho, vf Lib atos has teen ..vopoi trtiucaly A method of colculating transient processes in the field circuit
suggested by von and Hllmar.n in 19 ; this nathd 1-iiti, onw of thu of an impulse un-ub genuretor with assve magnetic conductor 5s
earliest nurcessful deveionents of a luw-anerup r-otuo surreuf ocaminad. Eased on tue method, several givarator oceraog reimes
poclarizd oLections. The presant suorre. currently hong installed at wts ragulotion of eccitaiion flux are avelvuef

the Starford Linear Accelerator Center (SLAC). isbased uon the Primary Keywvrds; Pulse 7voerators; Transients; Incitation;proto'ypa desiC. 
Etnoitations. TrTnslatijos; USSR

Primary Kerworis Electron Des-; Po.aripetivo; Phltcvization; Pulse Secondary Kerords. NTISDODA

Generators. Lithium. Atonic Beams
Senondory Keywords; lithium 6; NISDTDN
Distribution Retricti-; AVAILANI;ITY PlI I. l I FRNAIOHAL

CONFERENCE ON ATOM"IC PHYSICS (4TH),
ABSTRACTS OF CONTRDUTID PAnERS. NElDELERG
(WEST GERMANY). 27-26 JUL 74.
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DEVELOPMENT OF AN ELECTRICAL DISCHARGE IN GAPS WITH GREAT OVERVOLTAGE ELECTPO BEAM $EMICDNDUCTOR DEVICES

AT LOW AIR PRESSURE M. Bragn and K. Garcwol
Y.. Sychko, V.9. 00(0ev. T.A. Eurbetov end AG. Filonon Machlett LIbs Inc. Staord. CT
Army Foreign ci end Tecs Center , Cherlottesnille. VA Final rapt. I Mar 72-21 Feb 73 (07973).
Re. FSTC-HT-23-1g41-75 Op ERA/19T31. Availability: AD-76640/S
Availability: AD-781 11v/3 AT IS

NTIS During the course of the contract. fine US asolif erg. designated
The physical processes responsible for brekdown of gas gupo with as EL-l5, and IS mounted ERG diodes, designated en EE-th S A end S.

overnoltapes of e few percent hone beep studied in a nunber of works .eoe developed, fabricated and deliverd to the USAECM. Diode area
both ocillogrephicolI and optically. Theoretical calculations have woo10 sq. cm and 20 sq. -c, octie wdth of N region 20 micrometere.
shown that knowna experimental facts are ocplained well by the theory with renisrivity of 20 ohm-cm. The electron beam of the mplifiers i s
of Townsend analanche generation. In the present work. the author. generated ond iodulated by a cathode grid structure, with afocus
studied the deelopment of a discharge in gaps of 1-t cm with electrode for be.:s diameter control. Best back bias noltage of the 26
snernolteges of 2-il times, and also measured the time diodes deliveren aeroc-s HID Volts. witi an enerage of 2IG nolte.
Rhatecteristics. both the discharge gelay time It sub dl. the time of First tes at UA0Cr' were dons on a ?0 sq - diode tube at tSiV
suitching to the 0.S (U sub 0) leve and the duration of the astep' bank bias noltago. heo ent into 3.8 ohm load was NA. a peak
as functions of the electric field voltege. powyr of 8 EI ith n numne rinotime of 1.0 as. Risetise. when

Primary Keywords: Electric Discharges; Glow Disohores; Gas corrected for the input pulse, Is approximauely I no. (Author)
Discharges; Pulse Generators; Low Prosnuro. Prinary keywords: Miorowane A lifiers._Puls- Amplifiers;
Translations; USSR Diodgs(SeticonductorRdOfrequency Amplifiers;

Secondary Keywords: OTISDODA £levtron Tube Targets; Reliebillty(Electronicsf;
henufaoturlng Mothods; Eloctron Seams

Scocndary Keynotes: Elootru. Ro- Semiconductor Doncise; A
16031 EBS (ELECTRON BEAM SEMICONDUCTOR) PULSE AMPLIFIER LIFE TEST
Authors Unknown IGITAwatkins-Johnson Co. Palo Alto, CA SOLID STATE PULSER USING PARALLEL STORAGE CAPACITORS
Final engineering rept., 13 Feb 73-28 Jan 74. (01/1974). D.J. Amtnroer and RA. ""e'ntasoAvailability: AD-779 988/3 Oapartsoos of too Orniy, baoiiingtn, DC

NTIS Lotert t.o PAI-APPL712 954, 48 t0b'1972T.
Highly stable high noltage. beam shield pasnivated diodes were Anailebility: A0-N3 79A/A

fabricated for use in EDO telectron boyi semiconductor) grid TIS
controlled pulse Amplifiers. Gio EDO cuse anplifiers pore fabricated 1he patent describes a solid state pulse generator that ercdUces
unimg these diodes and four of the KIT amplifiers were operated An high current narrow pulses and includes a Oai. of parallul gilicon
life test for a total socket time of 14500 hours, Dota is presentad controllod rectifier-capacitor coitbinations. dosignd fo' drining a
showing that stable diode oper ution was obtained. (Author) tn.lium orsonide diode asor A trigor circuit ' cotncnod to all

Primary Keywords: Pulse Arplifigrs; Electron beams; Semiconductor tee gate circuits of tsilinnon controeled rentiers. irio gh
Diodes; Electron Tube Targets; Electron Tubas; Life separate adjustable resistors. The adjustable resistors icne
Tests possible to simultonenusly fire the silicon controlled rectif.ere

Secondary Keywords: NTISN with single trigee- pulse.Prinury Ke/words: Los rPulse Generators; ('ulse Seneretirs Patents;

Phn Onilodot; Golium Arsiidas; 
iasors

106432 Sacor, Keywords: 3-, 'J2L-1; Gallium Arsn nJl Lauei,
A DEVICE FOR FORMING PULSES WITH & STEEP FROH viioductvr tosas; Lignt teitting Diodes;

0.G Eataso Injection Lnors; 0
0

A
Rnal Research Lab. ashinoton, EC 21375 Distribution Restriction; GOVERNm;VT-DWVED OTVENTION AVAILABLE FORNo, HRL-7ron -293. 38 . s.'1.1.. LiVEN'I"G. COPY OF PATENT AVAILABLE
Availability: AD-79 897/8 20231SANtl OP PATESTS. WASHINGTON, D.C.

NTIS 21231 6.
The patent describes adonice for forming P;!,a cith a steep

front, which includes an artif cial delay lhu with lu.mn o!rametern
and which differs in that, for ho puunsol . n Incrasi.ib the 1043'
steepness of the pulse front. the eloents on tho lice a'e copucitOrn CIRCUIT PROTECTHJ, GAS-TUBE, DISCHARGE INTERRUPTER
with a ferroelectric and inductario more of ferritesCnn u-.sd by ono S. Scteider and r- Tylorof the fanilior circuit, for a 1ey Tire. feportneot of th e Ary,. Washington, DCPrimary Reyiords: f.ri l ietworis; Pulse Generators; Plses Potont Ho. PAT-ATL-7 A60. 4o (11/1970).

ytests; Delay Linen; Translatiocs; U(5th A:.'lebiuityi AD-l6! AlT/H
Secondary Keywords: .TSt NTIS

The patent relates to energy control and Parti cuerly to energy
control in the form of isoletn~O and protection for multple.

10 3 amplifier circuits o-ereaing from a co mon power source"More
EXPLOSIVE ELECTRON EMISSION AND THE CHARACTERISTICS OF 4ION-CURRENT porticularly, this disclosure is of the use of gas tubes em switches

ELECTRON FLOW for isolating and protecting individual pulse-aolfis-' circuits orREK. Parker units of a nultipl unit system having a co-on cower supply. This
AfI Sirtlend AFB, MM 8711? disclosure teacten the connection of a gas tube controlled bYa
Final rapt. Oct TO-Jan T3 %O. AFL-TR-73-92, 298p (02/1974). magnetic field to sach Of the circ'uts t. itch it .t whan the
Availability A-775 19 2/I circuit faults or short circuits end to sirtch the circuit beck on

NTIS when the fault clears itnelf, Thi anvoids dreining the main capecitor
Within the past seeral years, en (screening effort has bee took through the short-circuit, which could damage the individual

concentrated on the de'elorment of hish-curret. relatinistic circuit and interfere with the operation of other circuits using the
electron beans. Initially, this effort had been impeded by vame common, power supply.
limitations in the high--voltasg and pulsed-power technolov requimed Primary Keywords: Switching Circuits Disoherue Tubes;
to dlelop Pulsed. lis-power olectron accelerators. These Patents Switching Eircuits; Power Suplies; Control
technologies have bees deneloped to a lecel where powers on 'Io order Systoms; Pulse Amplifiers; Electric Switches
of 10 eo the 13th power watts a.. now enailabla for time durations of Secondary Keywords: PAT-CL-317-SI; GPA
approcimately Ill nasoseconds. Emphasis has more recently been Distribution Restriction: AVAILABILITY: OOVERNMENT-OWNED INVENTION

centered on controlling nd conuentrating these boms. The initial AVAILANLE FOR LICENSING. COPY OF PATENT
behavior oP the bean with'n the diode region of thie acceletor AVAILASLE COMMISSIONEE OF PATENTS.
beuomes an gotreoely critical Inment. The high-current, cold-cathode WASHINGTON. D.C. 21031 1O.50.
diode which is disting ished by nov-selfc€oergent electron flow ho
beeo studied to define operative electron emission mechanisms, to
determine the dominant pla'ma phenomena within the intorelactrode 1043
nolu~e .to classify the nodes of elctroi flow, and tn Vrify the 0cS TUBE ISOLATOR AND CHARGING CIRCUIT FOR PULSE AMPLIFIERS IN PHASED
Friedlanda' bem coneerq.nce criterion. (Modified author abstract) ARRAYS

Primary Key wr d: Electon Bees; Electron Acceleroatrs; Electron S. Schneider
Fissnon; Pul;e Generators; P asmastPhysics); Decartnent of the Army, Washington DC
Since,; 0 Rays; Relativity Thuory; Wane Equations Patent No. PAT-APPLI95 174 . ( ;12/1971).

Socendary Keywords: AF Availability: AD-lbS 079/H
NTIS

The patent relates to energy control and particulorly to energy
10434 control for chering enermy storage devices and for isolating and

HFPTIZIAN GENERATOR DEVEIOPME4T rotecting onltiple amolifier circuits operating from • co-on power

0.1. HoustOn and 0 Eu-Icy nioly., More porticularly. disclosure relates to the use of a gaseous
OB Coro. AMbuurouo, 91 07106 tube as a switch for chorging the energy storage capacitor bank Of an
e-nic.ol rent. (FinK) No. RDM/A-90, 748 (12/1973). indinidual pulse amplifier circulit or unit of a multiple unit systee
Ao lbilit: AD-'74 567/2 heving 0 co-on nowei splv.

NTI5 Primary Peywcrd: Switching Circuits /ischorge Tubes;
Yh, report su arizes the results of a or.-year theoreticl and Patents.Switching cIrcuits; Pulse Amplifiers; Phased

ocryririprtvl study of the frozen wuic Nortuico convent for Arrays; Power "upol 55) Control Systems
olectro-it:etic wave generation. Thi buik of the effort wan devoted locnndury teywords POTCL-Tl; UPA
to the Switnh problem, in particuler. switch synchronizetion. Several Distribution Rostrcti.,: AVAILABILITY: OVERNNT-0WHND INVENTION
uon;iu-oQtios era enalunted enJ tie design of a 200 MHz generator is AVCILABLE FOR LICEtS IVI. CoPY OF PATENT
0-coned in sorg detail. Lisitat'ns n- freqvency. efficiency. Po.wr, AVAILABLE CU0MSSIEGNER IF PATENTS.

are dscUSSud in teros of eve .pbla switch Eechnology, ASHINGTON, D.C. 202,1 St oD.
t. (A. a •'ostoriols, eC. (Authorl

Primary Keyworis: Radio'raquoc, Gonerotors: Ultrahigh Freouency; Very
High Prequenfy; Pulse Generators; Generators;
Mi eropu.'os I(0.55

Secondary KEryords: AF DISCHARGING OF INDUCTIVE POWER ACCUMULATOR FOR ENERATING SHORT-FRONT
PULSE

u.N. lolostoce

Joint ulicatios Research Service, Arlington. VA

(05/1973).
Availability JPRS-SAR92

The report contains & discussion of the basic parameters of the

discharge circuit of an ind,ctive accumulator for generating e
current pulse with a short frontPrimary Keywords: Pulse GSasrators.Electric Coils; Dichrge; Power

Sunply Circuits; USSR; Tresletions
Secondary Keywords: JPRS
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ELECTRON BEAM SEMICONDUCTOR SHORT PULSE GENERATOR METHOD OF OLNERATENG UNIPOLAR AND BIPOLAR PULSES

A. uSlcers ond RI Enight N.E. Dixon
Watklins-Johnson Co.* Palo Ate, CA Atmic Energy Coviss-, Weehington. DC
Final rept. I Aug 70-1 Oct 72 Ne. W-J-22-4081-F, ties (5/I973). Petent Ho. PAT-APPL-111 45Y. lop (04/1972).
A'ailebility, AD-76l ll Availebility: PATEMT-3 656 012

NTIS NTIS
Detailed enalysis, design, end experimentel verification of en The eethod fOr generating bipoler end unipoler Maichenicel Pulses

electron bee smicendeucter (ES) iMpifier for e high-speed Is described. The unipoler pulses can be in e fore of a sngle

hieh-current ewitching epplicetion has been coepleted. A ijvpoler pulse or pair. of unipeler pulses of opposite polari
t
y.

lerge-signl computer simulation predicte tht wth en ideal diode (Author)
structure ever 45N eeres of output current can be achieved Into an Prieary Keyords: Trensdcerst.atsnts; Ultrasonic Test.,Transdutere;

0.5 om lad with resetimle of less than 0.7 nanosecond. A gridded Pulse Generators; Nondestructive Tests

gun design wes used ee the east suitable epproech. The cethode-grid Setondery Keywords: Pat-cl-3I-8-1
structure showed eve, 80 percent of the design soal perfomence with Distribution RestrictIon: GOVERNMENT-OANED INVENTION AVAILABLE FOR

unier. currint density .t the terget position. Large ores LICENSING. COPY OF PATENT AVAILABLE
seiconductor tergets of 0.35 eq. ca. end 1.40 so. cm. active erea COPOIISSIONER Of PATETS WASHINGTON. D.C.

have been successfully fabriceted from 37 micrometers thick. 22 20231 $0.50.
siice saitesele Slicen. The beet diodes have leakege currents of
lees then IN sA et 250 volts reverse breakdown voltage. Tube
precesing end pUIlsed operstion did not change the diode 10.46
charecteristic,. (Modified author abstract) EXPLOSIVE-DRIVEN AMP GEN RATOR

Primery Keywords: Pulse AmplifiersDesign; Electron Tubs K.9. So Hoo
Terots_Disde(Selicenductor); Electren Guns; Aernepeca Corp, El Segundo, CA 90245

Silton; Relisbility(Electronics); Menufacturing Rsvt. for Jul 71-Jun 72 N 0 TR-073(3542-02)-l. 3P (11/1972).

Methods Avilebility: AD-751 907

Secondery Kesysirde; CesOuter Aided Design; A I' s
The foesibility of radiating large quantities of energy free e

setellite is dlscussed. A system comprised of en uxplosive genereter
source, switching end setching networks, end e bent-dipole entanne is

1e441 theoretcllY ehelyzed. The calculations indite that en Iectric
NIGH EFFICIENCY CURRENT DRIVER field of A0l) V/s can be produced at a distance of 1 mile fro the

I. Simpon 0.01c.. (Author)
Pent NoPt A -th 77Army, Was1i21ngton, D1 Preeri v Keywords: Pulse Oaeretors-Electrognetic Pulses; Explniens;
Avilbt y: A 'lk71 Dipole Antennas; Satellites(Artificiell

NTI~biSitS: A?-S13 5, v6 Secondary KEywords: Explosive Generators'ITS

The driver is concerned with providing high current pulses of
positive and/or negative polarity as desired. The device is cheroed
by e D.C noltege through e high ixoedenne resonent network end 10447
discharges through a low isnpdence retnant network that includes a THE POSSIBILITY OF USING LIQUID DISCHARGERS IN HIGH-VOLTAUE NANOSECOND

SCR that Is turned on as desired by sal current gating signals. A PULSE CIRCUITS

large current Pulse, on th, order of 2 eec during discharge. I's G.A. r.yets and G.A. Vorobsv
inductively coupled to en outpu

t  
indi g. FTD, LirwUht-Ptterson AFB. O

Primery Keyords: Pulse Genra-torsPatents; Electric Currents No. FTD-HT-23-93l-72, Iop Cl1/197Z).
Secondary Keywords: PAT-CL-5?0 ; EPA AveIlebiity: AD-TE 171
Distribution Restriction: AVAILABILITY GOVRRNiET ES IHVLNTIO% NTIS

AVAILA1LE FOR C[NSIC NG. CP OP P ' The article corcaros the cosmuation tie t sub t of ar and oil
AVAILABLE COMI~gSSIOER OF PATENTS. discherger- and shout that in the ltter t out k iv less. It is else
WASHINGTON, D.C. 20231 $0.50. found that the durabii:y of the c I during short pulses does not

depend 0n its humidity. (Author)

Primary Keywords; Elecmt.r DischargoesDielectric; Oils; Air; USSR
| ZSe o dary ey wrd : Insul ting Gi; Tr nsL tion s; Di elteric Bre kd own

EXPERIMENTAL AND ANALYTICAL RESEARCH ON A TWO MEGAWATT, HIGH

PERFORMANCE MOD GENERATOR
0,K. Son end J. Teno 10440
Ant Lnvertt R.es hoLab. Inc. Everett. MA 02149 MULTIIEGAJOULE PULSED PluR GENERATION PROM A REUSABLE COMPRESSED
En trie ret. 1 APr 71-1 Ot 72 (10/197i). MAGNETIC FIELD DEVICE

ATIS bNlit, 0-7 6 48 M. Coan., E.C. Cnars, W.K. Tucker and D.R. Weonberg

IS Sandis Labs, Albuquerque. NP 87113
The report Presents the initiel results of e oebined anelytical No. CGNF-7H163-2, Ap (04.'IT2).

and e.perisental pr v-e whose broo oojetiues are to achieve a sore Avoilabilitv: SAND-75-$l7t
complete unorsten 0 of the operetion end appropriate design NTIS
techniquss of coPcut high-performence MHD geveretors by further For abstract, see NSA 32 0, number 19584.

establishing the deteiled enalytical besic of the perforeence of Primary Keywords: Pulse Genereters Design; Combustion; Perforeance;

these generators and to dosonstrate the feasibility of operating Superconducting Magnets; SwitchIng Circuits
cooct high-performancs MD generators under a reptitinely pulsed Secondary Keywords: HTISERDA
sods of operation at high power levels-ln this cs at the 2
Jeva. In particular, the results, of studies of stability, and
effects, trensient response. diegnoctic. rapid st*rtup. channel
coltags breakdown end perforeence optisixatlon ere discussed end 1*449

SustlIIrMd. A parallel effort under this program has been directed to THREE-CAP SPARK DISCHARGER FOR SPARK CHAMBER SUPPLY

constructing a generator test facility and designing and febriceting GO. Alekssev end O.H. Khazins

a 2 IN high-pirforea IHO generator systee to be used in the test Joint Inst. for Nuclear Research, Dubne (USSR). Lab. of Nuclear

facility. (Author) Problems.
Priary Reywords: Magne ohydrodynacic Gsnsretors_Scientific Research; (01/1974).

eone:tohvdrodynlcs; Combustion Chambers; Novols; Aveilebility: J1NR-P5-0390
Heat Transfer; Coaling; Magnets; water; Pulse NTIS

Generators: Electrodes; Me: Transfer; Circuits; For abstract, see NSA 32 01. number 00919.
Graphics; Efficincy; Transients Prisry KEvwordi Spark Chambers.High-ngltegs Pulse Generators;

Secondary Keywords: Viking I Program High-voltage Pulse GensrarssDsign Perforsence;
Pulse Rice Ties; Tieing Properties

Secondery Keyowords: NTESERDA
Distribution Restriction; IN RUSSIAN. U.S. SALES ONLY.

10443I
A 750 K PULSE GENERATOR AND ITS USE POE THE PRODUCTION OP X-RAY AND

ELECTRON FLASHES 10450
P. Natterrs. F. asset end 0. Thonar UNTRIGGEREI MULTICHANNEL OIL SWITCHING

Institut Frano-AlIand Recherchas, St. Louis, Frnce D.L. Johnson
.. ISL-1I/72, 370 to3/1972). Slndia Labs, Albuquerque, NM 07111

Avajje~d itv: N73-12472 HO. CNFF-741111-Z. l6P (01/174).
NTIS Availability: SAND-45590

A Marx genertor producing in vacuum ispluses froc 200 to 750 kV NYES
is dsscr:lud. Its eleneets are insersed in eadte end ceaxielly For abstract, so5 NSA 31 A, nusbsr 147)5.
OC,,tad 'n a nitrogen prIssurized cheeber. The self-induction of tet Primry Xeywords tloctrostat€I AccaIorator_High-eoltag Pulse
set-up I 1.S sicro H when used with a flas tube, the X-roy impulses Gonerator$: HIg-Oltogo Pulse GensretorsSwitchiig
eu charecteri_-d by tvir high intensity end a 21 nsc pulse Circuits; Operation; Performance; Pulse Rise Tim;

d-ni on. Th, gsrrtor is suiteble for .. mctrn pulse production switches
therefore for ohotoureehic or semiconductor pumping whe used in Secondary Kyords: NTISAEC

cnpunction uith baryllge window tubes. (Author)
rm y Keywords: Electron5 Pulse Generatorn; I Rays: Electron

Photography; xp'rmental Doslon; Flesh tome;
Iptical Pusnino; Pulse Durtier; Radiography

11451 2 MV, MULTICHANNEL, OIL-DIELECTRIC. TRIGGERED SPARK GAP
:944 KER. Pestwich

DISCHARGE IN GAS AT HIGH PRESSURE INITIATED BY A BEAM or FAST ELECTRONS SLndia Lebs. Albuquerque. NM B7115
.K Eovelchik 

No. CONF-T415- 
o2 

(;I

EVfence desearch Information Centre. Orpington (England). AoNlability: SAND-4-5270
No. DRIC-TRAhS-2$37. 16p (08/1971). NTIS
Avlebi1ty: 71-11716 er abstrect. see NSA 3106. number 147)4.

Dis TISe r Primary Keywords: EHi-voltege Pulse
Discargei itoge prssresuinitiatedby a Onerators; High-voltage Pulse Generetors SwitchingDi 0eo in nIroe h t Irs up to 16 st". Cnttl ... I •~ i S

bees of electrons with an everegs energy of 100 to 350 keV we. Circuits; Spark Gap; Switch..; Triggsr CTrcuits

investigated. A channel-free fore of discharge ws obteined with Secondary Keywords: NTISAEC

*Olteose stone l0o.O0 V and Switching currents of some tens of k.
The chernel-fre fore of discharge is charectericed by absorption in

the gaS Of Speiftic power of the order of 10 to 1000 MW/cu cm or mre 10452
in a time intervl of the order of 100 microseconds. (Author) HIGH-VOLTAGE POWER SUPPLY FOR A HIGH-CURRENT INJECTOR

Pri V ry 6eyords: Electron *eeils oss Discharges; High Pressursi I.T. VsnetseV O.M. Skorosnyi, Z.E. Ptukhie. El,. Revuthlti and f.V.
Nitrogen; Electric Pl8s; Electron Avalanche; Putls Verbovskii
Amplitude; Pulse Generators; Spark Gsps AN Uhreinnkoj SIR, Khartkov Fizko-Tskhnichosktij Inst.

Availability: INL-tr-579

For ebstrect. See NSA 31 02, number 04064.
Primry Reywords: High-voltege Pulse Gsneretors.$pecificetions;

Acce lortors High-voltage Pulse Generator; tees
In3ention; Etectronlc Circuits; Power Supplies

Seoondrv Keywords: NIISAEC
Distribution Restrictio n TRANSLATED BY S.J. AMORETTY FROM PP 66-68 OF

KNPTI-7?t-11.



Itao Fa 10461
PULSED CASCADE TRANSFORMER GENERATOR OF EXTENDED DURATION NIGH VOLTAGt PULSESt I JtsV'GI" koromntyi and E*I. ltevutskil J. Gauchvr and O1 towx

AN Uk'OinskoJ SS*, Khartkov Finiko-Tekihnicheekii Inst. CEA Cetre d*Etudes liuclowlres, Barclay, francs 92260
Availability: RHL-tr-577 (02'1 72).

NTIS Availability CEA-N-ISA6
Par abstract, see NSA 31 02. number 0463. NTIS

Primary Eywrds: Linear Acceleratre_,i volte Pulse Osnaratars; For abstract, sa NSA 2A 17. number 0084.
Reem Injection; Part c ahostaes Poer Supplies; Priery KEsyordsT Pule Generators ELECTRONICS
Transformers

Sacondarv Keywords: NTISAEC
Distribution Restrictisni TRANSLATED BY SJ. ANORETTY FROM PP 69-71 OF 10462

KNFTI--TS-13. ELECTRON SO4~lltEED SEMICODUCTOR SN0RT PULSE 01HERATUEA. Silors

Wetkins-Johnson Co., Palo Alto, CA
I44S5 Trionnuel rept. no. S. I Dec i1-31 Her 72 (S9/1972).SOME PECULIARITIES OF OPERATION OF CURRENT COMMUTATOR ON INDUCTIVE LOA: Availability: AD-748 N90
L.S. arobash S.M. Sliskil and V.A. Tisoikhin NTISJoint Inst. for Nuclear Resorh, Dubne (USSR). Improved fabrication orocesos for larga orea Semiconductor

9,4. targets and complete high currant amplifiars wsre developed. LargeA(Rlobilit : JIR-P- ers (1.40 sq. cs active ars) semicanductar diodes, with lsakageAySlb iy IRP-7775 
2NTIS current of less than 1N mA at reveroe bias voltages of 250 elto waoFor abstract. See NSA 30 63. number 07484. fabricated Initial tests wars ade on a c0 elately precgossd tubePrimary Keywords; Accelerators Pulsed Magnet Coils; Pulsed Mamt with on internal getter i stead of & two litsr SaeOaes pmp. three

Cols Pubs lircuts; Electronic Circuitl Pr complete high current pulse amplifier were fabricated and teste forSwpplTss. Pulse Ognerater; S inductsr DiOedes; diode sturation charsctettcs and pulse perfeencs. TheThyristao Nerforsance was determined for both orld-driven end catheds-drivenSecondary Kewerds; NTISAEC oT o
Distribution Roestriction IN RUSSIAN. U.S. SALES ONLY. risary Kywords: FuseI Aplifaor esignl; PulseOanoratorsPofoaanco( En nasring); Electron Tub

Targets; Semiconductors; lct ran Guns;Diodao(tSaicsndcTor); Silican; Manufacturing Maktheds
16455

INVESTIGATION OF TNE RE-STABLISIMENT Of IMPULSE ELECTRICAL STRENGTN
AFTER DISCHARGE IN SPARK CHAIMERS WITH StALL CLEARANCE

V.I. Martynov end V.V. Ryvltsov
Gosudrstvennyj Komitet Pg Ispgl'Zovaniyu Atoenoj Ehnrgli Seer, INIANMoscw. nat TsratchekojI Ehaeeieetalsj laiS. RLTITURE GENERtATOR BANE

(81/1675). 0.1. Zversv, V.L. Lyulov. V. Ioiburov, 1.S. Saochenko and I.Avilobllity: TEF-a$ Te.Jolol iNTIS Joint Pulicatiors Researoh Servie, Arlington. VA
For abstract. see NSA 21 67. number 157G4. (. 7 ).

Availability, JFRS537TPrimary Keywords: Spark Chambers Operation Electric Discharges; NTISElectric Potetial; Nigh-voltage Pulse Ganeretors; Four-phas tube gensetors for excitation of the circuits shaingTising Properties the high-froemocv fields of Varisus csnfigurati s used in pasueSacondary Kaywrds: ARC physics resoarch era described. The generators can oP.-ato in two
Distribution Restriction: IN RUSSIAN. U.S. SALES ONLY. modes: indeendent ecitation and autooscilletiot In the

Autooscillatlcn pade the load is the *iold-seaino circuit. The
10ISA totel installed powear of t gonearaeor bank tbes is about RNSML Pmewatts Par pulse lasting 1-1.3 milliseconds with e duty cycloSMALL PULSE BEAKDOWN PnEnOMENUN IN MINERAL nnSLLATED CABLES frequency of 0.5 to 2 megaherto and a pulse repetition rate of 6.65

o 0 t.. The problm Sof oInin hih p r is Solves byUoe Ractor Group, Winfrith. Atomi- Energy Establishment. to .1he The ro
(11/1973). adding tho powers of groups of generator tubes included In parallel

7Availability: AEEU--l in tha load (Author)NTIS Primary Keywords: Pulse Generators Design; Pleames(Phyiics) PulseFor obMtrYct. see NSA it 07, numbar ISA?). Generators; Tube osienaents; Voltage Regulators;
Primary Keywords Neutron DotectorsElectric Cables; Electric Translations; USSR

Cables Breakdown; Dielectric Materials; Gases
MinareTs; Pulse Circuits

ARC (DIAGNOSTICS AND INSTRUMENTATION)Distribution Retriction. U.S. SALES ONLY. (power)

KOS AND RKD CALORMETRIC ENERGY METERS FOR NIGN-FOiER LASER PULSES
Sovit Journal Of uantie Electrenico. Vel. a. No. 3, m 419-420

16457 IRS/1SIAI.
ELECTRON-REAPI-CONTROLLED GAS LASERS. DISCUSSION FROM THE ENGINEERING Trans. Froms Roantovaya Elgktronike (Mosc w), Vol. S, so 7N (March
VIEWPOINT, PART It. FBIEtskts Es THKE ELECTIL DESIGN OF VaRly I97 L"1I
. I e nd R.E. Ste ENERGY SYSTEMS Primary Keywordsi Thermal Radiatian Detectors; Thimerm 'ectrio SotterylEAg Ape an High Damage Threshold Secificotiit'5 GivanLas 4Ntonl Labs. Lea1Alames. MM 0 . COPYRIGHT: 1578 THE AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITNNo. CONFTSIII*114R. 

7
p (RIIS?). FERMISSIONAvailability. LA-UR-?3-163P

NTIS
For abstract, see NSA 29 N6. number 15151.

Primery Keywords: Losers Electron Reassa Efficiency; Energy Transfer 1 4L
Ecitotion; Pulse Genertors Specifications (PARTICLE RAMS. ELECTRON)Secondary Emyuordsi SEC (Gnet ion)NANOSECOND ESAJOULE ACCELERATOR FOR SEAR INDUCED THERMONUCLEAR

HICROEXPLOSIONS
1R4's F. WinterburgSUSCEPTIRILITY OF PULSE NUCLEAR MEASURING EQUIPMENT TO ELECTRICAL Univ Of Ngvada, Rong. Nevada

INTERFERENCES Nuclear Instruments And Methods 136 (1976). pp 437-44N (12/1976).J. Suisnon A novel concept for an intense relativistic beam accelerator isCEO Centro d-Etudes Nucleoiros, Sarclay, France 92260 proposed which can dgliosr megajoule energies on the time scale of(l/1197). ono nanosecond with a toral beam power o f 10alS W thereby reachingAvailability: CEA-R-4425 conditions as they are raquired for the ignition of thermonuclear
NTIS microexplosions. 11 RAfs.For obstrvt. see 91A 70 01. nunber lI5lE. Primary Keywords: One Na Pulse; 1eal W iess Power; Ignition OfP'iery KFoworj: Pulse Circuits Interference; Measuring Thermonuclear Microexplosions; Transmission LineInstruments Intarfarence; Electric Currents; Type AccalratorVariations COPYRIGNT. 1976 THE NORTH-NOLLAND PUSLISHING CO, REPRINTED WITH

Sacndarv Keywords: AEC PERMISSION
Ostrtbution Rstrictioni IN FRENCH. U.S. SALES ONLY.

10467
IINSULATION, MAGNETIC)

10459 ()
SNIP DRAMINGS FOR A MEDIUM SIZE MARX GENERATOR: TECHNICAL REPORT NO. ONE- AND TWO-SPECIES EQUILIBRIA FOR MAGNETIC INSULATION IN COAXIAL

71-009 GEOMETRY
U.S. fisk X.G. Sergeron
Unv-sity of Maryland, College Park, NO 20742 Sandia Labs, Albuquerque. NM17 87115S0t" 972). Th. Physics Of Fluids, Vol. 20. No. A. p AEEAS7 (64/19771.A..- iit¥: ORO-2504-184 A cold-fluid, self-consistent model of electron and ion flow in

NTIS coaele cylindrical geomatries is epplied to the prpblse ofFor abstract. see NSA 27 06, number 14416. magnetically Insulated diodes. The one specis, nonrelativisticPrisory Keywordsi Pulse Generators ELECTRONICS problem is studied to detereine in whet configurations and parameearSecondary Reywords: AEC domains equlibris corresponding to magnitic Insulation exist. It Is
proved that when the outer electrode is the cathode, equilibria
always esist. For an inner cathodo, whether or not equilibria exist146A and whether they erg unique depends on whether the field is esimuthalNIGH-VOLTAGE PULSE GEiRERATORS FOR STREAMER CHAMBERS or longitudlal and on the ratio of the radii. The two-seclesM.. Kulyukin, D.R. Pentekorvo, V.M. Soroke. I.. Faloekin and Y.A. rolativtic prablam is then analyrad with the help of a

Shcharbmkov comautationa routine which Int grates the cold-fluid differintielJoint Inst. For Nucler Roeaerch, Dubne (USSR). Lob. Of Nuear oquatione and searches the parameter ace for the PaintProblems. csrroesonding to specs chrge limited smission. As the critical field
(01/1972). is approached from aova. the resulting values of ion current show enAvailability: JINR-PIS-SS3 enhancement over the single Species prediction by a factor which

NTIS Increases with voltoge and with anode radius. Patterns of
For abstract, see NSA i6 21, number 50698. nonexistence of equlibria similar to those observed far thePrimary Keyword%: Pulse Generators ELECTRONICSs Radiation Detectors/ onesnecies, nonrelativiotic caso ore slag found. 17 Refa.Seark Cheaber Pimar Egyworda: Coocial Magnetical Insulated Diodes; Cold-fluid.

Self-consistent Model; Electron And Ion Flow;
Determination Of When Esullibris Exist; Outer
Cathode; Inner Cathode; Space Charge Limited
EmissIon; Critical Pield Enhenceent

COPYRIGHT. 1977 THE AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH
PERMISSION



I 0461 1045
(PiRTICLE REAMS, ELECTRON) (rUSE GENErATI)

(Diagnostics) (Linear AnlAfo

POTENTIAL Of A HOLLOW ELECTRON BEAM IN A MAGNETICALLY-INSULATED DIODE A LOA-COST SUB-NANOSECOND PULSE AMPLIFIER

S.P. Rugeevi A.A. Kim and VI. Roshelen T. Moore. G Newton and P. Pollard
Acadey of Sciences of the USSR. Toes. USSR Uivarsity of Sussex. Sussex. Ut

Soviet Physics Technical Physics. Vol. ON. No. 8. pp 1007-1006 Nuclear Instruments And Methods, Vol. 115. em 181-lAN (01/1973).
(08/1979). Fast 1nvlulierS fur short-duration nanoecood pulses ars

Trans. Free: thurnal Takhnicheskel Firikji Vet. 49. Pp 1790-1792 described. These provide a bandwidth which is near the limit

tAugust 1979) obtainable with conventional Construction techniques end discrete

I Re,. component. Each has a gain o f apPrOXmately 1.3 and a rise time of

Primery Keywords: Megneticelly Insulated Diode; QMicrosecond 0.7 ns. An output of between 0.5 and I V into SI ohms is achieved. 1

Accelerate,; PotentIal Of A Hollow Electron Beac; Rafs.

Capecitive Voltage Divider; Graphite Collecter; Pninary Keywords! Ceepect Layout; UHF Wiring Techniqwes; 0 Ohm Output

Burke Curc.it; lasMsa Propagation Velocity Impedance. Inverted Output; PNP Or NPA Types;

COPYRIGHT: 19I0 THE AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH Decoupled Poxer Supplies

PERMISSION CIPYRIGHT: 1974 THE NORTH-HOLLAND PUBLISHING CO., REPRINTED WITH
PERMISS ION

10469

(POWER TRANSMISSION) 10t476
(Transmission Lines) IDIAGNOSTICS AND INSTRUMEHTATIOH)

PROPAGdTOZON OF POWER PULSES ON MAGNETICALLY INSULATED VACUUM (Partal OschoResE

TRANSMISSION LINES A SIMPLE PULSE-HEIGhT ANALYZER FOR PARTIAL-DISCHAROE-NATE MEASUREiENTS

M.. Di Cpue end D.G. Pellinen B. Bartnilas ad ..IE. Levi

Physics International Veseerun And evaLopent Labs. Ottawa. Ontenio, Caeda

Journal Of applied Physics. Vol. 50. No. S. pp 3713-5720 (05/1979). IEEE Transextions On ntrunantation And Measurements Vol IM-IR. No.

23 Re~s. t, pp 341-S445 IZ/199i
Priary Keywords: MagneticeIly InsulaTed Macaxe Lines; 1.8 Mc. R KA 7 Rels.

Pulse, . Oh. Line; iAns Risetices; PeaN Fewer COPYRIGHT IVAN IEEE, REPRINTED WITH PERMISSION
Density alOsM W/ce/sup 2/ p Eine Wave Iepedance;
Line Effects On Pulse Shape; Optical Terination;7
Reflected Wanes 10477

COPYRIGHT: 1979 AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH IPULSE GENERATORS)
PERMISSION (Miscal aveousFA TECHNIQUE FOR VERY-HIGH-SPEED PULSE GENENATIOR 11TH VARIABLE

PEPE'TOTON 'ATE

1041 
JN.. Coaein TII and R.J.F. Do. (2)

ERREAKDOWN STUDIES) Ili ln" . sty Of Soutnaspten, Southampton. UK

tEaplodin i Wires) 17) lanes Coo Uv.orsit . TwtiAlla eQueeslend, Avetrail
RADOIION PROM A DENSE PLASMA GENERATED BY AN EXPLODED WIRE IN VACUUM Proceedigs Of The IEEE. (lu'. 197t), pp 52-AST (;N/l-.Di.

ERK. Chebaln and V,.5 Shumanov H simple technique is proposed for the generaest Of hioh-ssed

0 M. Rrvh~ohaneskii Poiser Emgineering Institute, Moscoi USSR variable repetitiOn rate cuse tra:ss by sineing the outoot mules

50-0ct Prh-cs Technical Physics. Vol. 14, No. 1. mm No-Nt (0I/19kM). fron a series of variable delay step recovery d .odw .- Ci-ut. The
Tran. Fros: Zhurnal Tehhnlcheseki Fiziki. Vol. 39, Ne I. pp 71-7 oiodi vwivcsin ties deansi e cheolinum revetiti.r. rate. which 5.

4 Ref . s v-ral g uah r tz. I Pe.

Pri ry Reyiords: Octice And Spectrl Properties; Copper And Aluminum Primary KeyV.rds Star Recovery IDodu Circuit; MultestAge System;
WireN; 50 bY. 41 uf Camacitar last Deley Lines; Coeon Dare Tnensister As Sumer

COPYRIGHT' l9NN A MERICAN INSTITUTE OF PHYSICS. REPRINTED WITH COPYRIGHT: 1974 IEEE, REPRINTED WITH pEREESSIEN
PERrISSION

10478

n-R ci "A . EUCTROHI (PULSE GENERATORS)

"*C -'" . IER bfis obGO-CURRENT MAGNETICALLY INSULATED DIOES VN ELECTROMAGNETIC. PLANE STRESS-WAVE GENERATOR
Si ices, A a Oc a ;.:. txsieV RE. Snell (11, DC Mac~aler Jr. (Il end R. Ouentescy (21

o...#, ni Su-ce, ov te USSk. Tonsk. USSR (Ii Mc9oviel Douglas Astrorauti c Company. Huntinten Reach. CA

S. . ,,.vs ecir cc Phjss Aol 24. No a. pp M2N-S2S I-/9925 (. (Zi Enoils dtomic Fewer Labs, Dchenectady, NY
Trans P'On icuroeb e1k.nnlvnauei FiviA . Vol 40. pp 1659-i6l Enper mental Mechanice, (November 19751. pp 472-479 (11/1973).

i 91.s 1i this paper describe uni QOQ device that has been develoced fot

S Nsf. the transient loading of sodels alonp straigh- and Cirid bounder.esOpeate 7h ', h-,,Itogo

Pr -a, K.ayordo "1g, Voltage lode.. Manetic Insulatcv. Return and that eperetes by discharge of a hgh-e u h i

Current; Reduced Efficency. emlomioc Electron capacitor bank. In its preseot nonfiouration. tre Venice can

E.,ssivn, Election Space Charge generate uniform prosures from 1500 psi tOO ME.) to pressures that

CCPIIIGoT Itoo TOE AMERICAN INSTTTE IF PHYSICS. REPRINTED WlITN approach ,00,000 pci (API fP) avid tE rice from zero to scoiue
PNRO5ISSION pressure in 2 vs and decay to appruximatey zero in another 2 us. Tha

transient stress-wave patterns in photoelestic sodels loaded with

this device have been recorded by e dynamic polaniscoPe. The dyheeic

..plistopa presently iv ue is identical to a static polar scope

1u4 W Secept that the light source is of a short enough duration (1/2 us)

I d Tin to photographlIally stop the eOnament of the photoelastic-ftnnge
;Sod. RNSdPtTE PAtterns caveed by the tress Wae. aith the stress-Asvm genretor end

SG"' RPON NVSTGATIO WITH EXPLODING-MIRE HOTONS PART 11 the dynamic polar4sCOpe transient photoelastic patterns have been

Stettoer (I). R. Goldstein (). V.A.J. Nan Lint (2) and D.A. recorded in a number of models. These patterns Indicate that the

Promne (21 scatter from duplicate shots performed with this technique is o tthe

(i Ninies~ Research Corporation. Santa Barbara, CA 93101 order of 3 percent. This represents considereble improvement over the

Mission Resarch Corp. La Jolla. CA IS cercmct scatter normally experiescod wIth sheet-eXPlosIva loading

liE Transuctions On Nuclear Science. Vol. NS-IS. No. N, pp 1342-134B technius. This impronemant and the rapid turnaround between shots

i1?,19181 (aprovimately 5 mn ) are distinct advantaes this system has ever

SRef other methods of dyncic loading. 17 Res.

Pri ary Kevuo-d: SGEMP; emlodine W a; Discrepancies Proc Pert I Primary Keywords: 1500 psi To 100,000 ps, Pressure Pulse. 2 us Rise

Resolued; Peak Sin Currents; Momopole Eperleent; And Decay Timos; Le. Scatter; Spark p Trigger
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irvIciE BEAMS. ELECTRON) (PULSE GENERATORS)
(Gone..,.iiuv (Line Tyivel

ST.uT/URE OF THE HIGH-CURRENT RELATIVISTIC ELECTRON REA FORMED BY A AVALANCHE TRAPSISTOR PULSER FOR FASt-CAT!D OPLRATION OF MICROCVANNEL

COAXIAL GUN WIT MAGNETIC INSULATION PA ANE IMAGE- INTTNSf IERS

'.A. Vorshhr.e. A.A Lis. SM. Nechean. V. Sveshnikov and M.I. Fuks A1Lundy, J.R. Perker. JS. Luvslvrd ant A. Martin

Aundany vf Scences of the USSR. Gor'ki, USSR Los Alonos Natinal Lots. Los Alonos. NM 0745
Sot Physics Technucal Physics. Eel. ~5, No. I, op 6-66 (0I'IQA8). IEEE Transactions On Nuclear Scienc25 Vol. 95-25, No. 1. pp 591-597
Trans cro1. Ziurnal TekhnicheslA i Fiikt. Vol. DO, Pp 109-114 02/19?A

llenuau 1980) Transistors operated in the avelavche mode are employed to
nu -rinol solution is reported for the problem of the formation generate a loll volt 10 to So sec ,wide pulse with A 4 osec rise end

00 a hui-current beam of relativistic electrons in a coacial diode fal times. This pulse is resistively ettonuated to ?UL volts and

DonuMtt" magnetiinnulatiI. The beam structure end other basic driven the image intesifier tube which is a load of 201 pf. To

cvoractr-ntcs are analyzed ina comparison with experimental neduxe stray inductence end cepcitanne, tronsistor his C were

ren.ts and rvalytic slutions based en models. IS Eels. essembled 'n thick-fAlm hybrid substrate. Circuit Parameter,

Primary Reycords: Magnetic Insulation; Coel.- Gun; Numerical operavin conditions, end couslino to the nicrochannel plate

Solution; Comparison D Nuserica) Solution With inaoo-intrnnif'er (IMPI2) tube are described To provide Va Operating

Enmerimental Results volteas and control of transient voltages on the MCPI? tube

COPYRIGHT: 1900 THE AMERICAN INSTITUTE OF PHYSICS, REPRINTED WITH resistance-coapcitance network has been dQveloPed which l ,T places

PERi SSO the MCPI2 OUtput phosphor at ground. 1.) provides programmeble gains
in f-stop steps. end (c) minimizes voltage transients on the MCPIl

tube. L2 geft.
)DNTN Primary Rwyuord:: Aelanche Fulser; 293710 Transistors (National
IREKO. cTUDIESa Semi coductor Corporatiot). Lo. Jitter
,.as, 1Electricat) P GT 1978 IEEE, REPRINTED WITH PERMISSIO N

TECHNICAL PROBLEMS INVOLVED IN V/SUB 2/ STREAMER CHAMBERS COPTRIDHT

F. Rohrbach (l)t J.J. Bonnet (2) and M. Cathenee (5)
(I) 11'v Of Waghin ton. Seattle, Washingten gto0n
1.) C.N.A.. Paris. rnceULSE GENERATORS)
(1) CRN. Geneva, Sw~tzerland 

IUS EEAIS

Vucleer Instruments And Mothods 111 (1973) pp 483-495 (01/1973). tRisc~llaneou)
IS Befo. EFFECT OF DISSOCIATION PULSE CIRCUIT INDUCTANCE ON THE CUCL LASER

15 Rafte,"Ln;AA ~t, 1 dNM this() P.

Primary Keywerds: /asub 2/ Streamer ChanberO; Rloslein Live; Brief A. Netter (I) and N.M. NerheCe Al)
Pulse; Nigh., Reproduceble Fied; Additienal T) California Institute Of Technology. Pasadme. CA
Oepurlties: Mare Generater Miniaturizetios (21 Jet Propulsion Lab, pasadena. CA

COPYROGHT: 1973 THE NORTH-HOLLAND PUBLISING CO, REPRINTED WITH IEEE Journal Of Quantum Electronics. Vol. Np-IN. o. 0. pp 73-74

PERtMISSIO t(00/11181.ISbSION the performance of the double-pulsed CuCI laser Is improved by a
decrease in the inductanxe of the dissociation pulse circuit. Higher
efficiency is obtained due to a larger ground stats copper etoe

population end Ic.er optimum dissocation energy. 4 ReTs.
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(POWER TRANSMISSIOH) tELECTROMAGNETIC COM-ATINILITY)
ITransmassio LineN) ( DLardns)N
ENV AC PARALLEL TRANSMISSION LINE CALCULATIONS WITH APPLICATION TO THE MODAL CHARACTERIZATION OF S VNET RESPONSE TO ELETEICAL AND P80TON

NEAR RESONANCE PROSLEM STIMULATI0N
A. Chaston V.A. Von Lint and D.A. iromi

.righe Young University. Prove. UT Mission Ronoorch Corporation, La Jotla, CA 92038
IEEE Transactions On Power Apparatus And Systems, Vol. PAS-88. No. S. IEEE Transactions On Nuclear Sciec, Vol., N5-26. No 6. p 498-4999
pm 27-k34 (05/1969). 112/197N)

The use of shunt reactors with RoY transmission lines has I RAfI.
introduced new problems, one of which is induction of high voltages Priimary Omycrdn: Structure Currants; Calculated Response; Modal
en a de-ecergized circuit of two parallel lines. This paper resents 1.ncriptons, Eaploding Wire Eadiator Photon
the matioequations used in developing a digital computer program Eucitation; ntarnal Sensor Response
which tikes into account the effects of electromagnetic induction. COPYRIGHT: 1N79 IEEE. EPRINTED WITH PERISSION
electrostatic coupling, distributed lines, mcd transposition. The
cOmmuter program may also be used to calculate the effects of shunt
reactors. series capacitors, and Loads. The equations can be adapted 10498
to a wide range of applictions, although the examples for this paper (DREARDOWN STUDIES)
kane been Limited to the near resonance problem of parallel (VAcuus, ELectrical N
trans mssion Lines. 9 Oafs. PLASMA rUILDUP AND BREAKDOWN DELAY IN A TRIGGERED VACUUM GAP

Primary Keywords: Parallel Lines; Matrix Equations; Digital Computer; AJ. Gr.oii 11) and C. Christooulos 121)
ELectromagnetic Induction; Electrostatic Coupling; Ill S,.icorsit of Durham. Durham, UE
Distributed Lines; Transposition; Shunt Reactors; 121 University of Nottingham. Nottingham Ut
Sar is Capacitors; Loads IEEE Transactions On Plas1a Science. Vol. PS-7. No. 2. pp 11111

COPYRIGHT: 1969 IEEE. REPRINTED WITH PERMISSION l06/IN7N).
The phenomena leoding to the surface flasho er across solid

insulators n nvtuun and the subeowent spead of the trigger pima
thus formad to bridge the main gap in a triggered vacuum switch ar

10D82 investigated experimentally. Trio rosult show that the breakdown
(PArtiE lEAS.ELECTproceeds in two stagen. Ir the first stage a plasa is formed by

ELECTRICALLY eleNctrons releasing ard ionizing absorbed gases. The electrons are
ELECTRICALLY DRIVEN 201-JOULE PULSED LASER field emitted at the insulator-alectrode junction and the breakdown

N.G. Dee. V.A. Danilychen. A. lo.n I.E. Kvsh and V.A. Sobolmv delay is pninarily affected by the trigger vnltag. In the second
Acemy of Scienoeo of the USSR. Moscow. USSR ntagm the triggr plasm.tacrands i t m gap
Soviet Physics Technical Physics. Vol. 18, No. 11. pp 1438-1491 depoending on the trigger current and trigger electrode geometri in

(TrIa. )P:; Zhurnal Tmbhnichesko zii.Vl. accordance with a simple model, 1* Retn.
T . oTk kiF o. "; pp .....2363 Primory Ewords Time Delay; Flashoner Mechanism; Epansc-

.  
Of he

An electricaly driven C02 lamer withuworking volume of II Trigger Plasma
liters at gas prassurms up to 3 eta is described; *n electron gun COPYRIHT: IV7N IEEE, REPRINTED 6111 PERMISSION

with a multitube cathode is used to uo-'a the active medium. TIhe
energy deposited iv the wurking gas, the output poor,, and the
efficiency are investigated for various ioture compositions and 10489
pressures Emission pulses of 200 1 are obtained with a pressure of (PULSE GENERATORST
760 torr and a 1.5:1.4 miuture of N2:Na:He. IS 1,f". VeieAus)

PI mary R4.ords:: C12 Laser; OtuPor.Eficiency 11 Liter.,ininvvsr K r LerOpN, Etfen Lte-CHIP PULSE GENERATOR PROVIDES SI MHZ WITh ACJUSTABLE DUTY CYCLE
Working Volume; tttube Cathode; Mare Genrator W A PAm
LlnP, 210k/) Cvol0 Data Torporatiur Mirnveal. 140 H 55415

COPYRIGHT! 1974 THE AMEVICAN INSTITUTE OF PHYSICS, REPRINTED WITH Eleutronic Design. VnL. 2k. pp 72 is2/19)6).

PERMISSION E I Ren-.

Prinry Kovunrfs' MCIOI|h '0 Ohs Output Tseeoc
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ilREADOWN 5iUDIES)
Clan. cIlocirca II

HIGH-CUPRENT DISCHARE5 IN NITROGrN 6W.H AN I lIVE STORAGE BANK
t.A Asz- CA.. Dogo , P Lavthnkv, P.C. _,ero oAd . Yvgnov 13491
AII-Union Institute. tenirwi !"iS I SWITCHES, CtOSING)
Souiet Physics Technical P',4,-- Vol. 2. . . po 251"250 117.'i79T. Itiquid. Sa.fl
rans. rv- ZHrnral Teli. hesko j .. vo. 4, pp 441-443 SWITCihOG CHARACTERISTICS OF A DISCHARGE IN MATER

Is this rote .je r ;p i ac oporimental otud of a high-currnt i.M. Eulsshou, S.. keospon, V.P Sirnon end A. Spektor
hlgh-presire discha,gs ir ni- ugan ritiated by an Acxciing wire Soviet PhysicS Technical Physics, Vou. 19. No 1. PP 15O-151 !2fl1976).
The initial Siaic of Oiszhag s of tFs kind has burr studoil in Trans. Fro: Zhurna, Tekhnichskoi Pictki. Vol. 64. pp 230-232
Rain 1-5. 1 I- Is The switching characteristics of discharge gaps ore studied in

Primar, KeV-d-: Inductive Storugg Pank Supply; Elevtrodes: Ecploding woter as a function of thi characteri stic impence Oaf the shaping
Aires; Pulsed Pressure; Temperaturo lisa Rho/sub ./ over the range 2.5-30 Ohms. A line with an electrical

COPYR;GHv. 1979 THE AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH leth of 50 osec is charged to < 120 kV. Most of the moperi.nts arm
P EMIfSSION carried out af fields up to IE6 N/cs. The minimum rise time. Tau/

sub r.- 7 nec. mcd the eavicue rate ef current increase. 1/Taw/sob
r/ IIE22 A/sac, a. dotected ith Rho 0 13 Ohms,. Up to 515 of the

1N*RA energy stored in tre line :s absorbed is the sw|tch daring a pulse.
ISWITCHES. CLOSING) The eopation remains qualitatively the sme with a nltage of 601 kV

(Gas Gaps. Opticall on liwc . ith Rho 1 IS Ohms. S Nefs.
INVESIGATION OP TOE INFL2ENCV OP THE DISCHARGE MEDIUM ON TOE Primary Keywcrds: High Pow*er Shaping Litces; Breakdown aI OeAV/ce; 7TsgNARACTERITICS OP LASER-RDtTEIN-TRIERENOCE CADISCHARGE SAPS RMsOtime

L.N RykmCskeya COPRIGHT: 1976 THE AMERICAN INSTITUTE OF PHYSICS. REPRINTED WITH

All-Union Inst tote. Menno. US PERMISSION
Soviet Journal Of Quart. n sctrvnrs. Vol. 9, No. II. pp 1242-1245

(10/1979".
Trans. Prom: venneya Elmktrnika(Mcncow. Vol. k. PP 2117-2121 10492

Ohm rasilts ae p rovent% d of toast igations of sew tersent 2ULSE GENERATORS)
disoihoaes gaps, h.vng o. eting oliagee of 9-7 end 20-16 kV and (System.)
filco .ti various gas ,.turas (argon end nitrogen, pure nitrogen). SYSTEM FIR CALIERATION OF SPEAR TRANSPORT LINE TOROIDS
The aeporincs are g -, of th doeays in firiq tns gaps. as a 7,V. Huang, H. Smith and C. Crook
function cf the .vltoie on t-e clactrodes and of the energy vf the Stanford University Stanford. CA 91305
lane' pulses used f trogerti.. ILitOtu). The minimum triggering IEEE Tran0ations Of ihcleer Science. Vol. HS-24. No. 3. pp 1748-1738
arcz of tie oe I dlsiheree gaps wan 2 uJ. when using a radiatiun .../9n..
pulse iauin lTraf'll ns). Jhe -iso time uf the roltage pulse A on nanosecond pulse generator has been developod for
prodiced can _ S nnac. 1,0 discharge gaps wore "d to cvntrol colibratin of the .ntensity monitors (toroidsl in the SPEAR
artoni switches ii loser sisteno A tudi .s code on trm transport lives. he geierator. ocaced at the toroid. is simple, low

r. I .. n c odired on ig the b, eoudzi" of Iti i suiiugo gaps Tue cont and r. ostant tn radiation. This paper describes the generator,
ruvutin, ny,. l ,ad flat lip a ,m 0 rise v of "l mac.. 8 Refs. and its connection to the standard SLAC toroid calibration system. 0

Pi, n v tev-dn e-.r G.;. Argon Any Nit-coo, As Pire Ntrogan Rets.
CDPYWIGnH I it0 ,F AMENIC.. linu'lIU[ CI nhois] REPRINTED .1TH Primary Rerwords: Ins local Saneretor At Each Toroid

PE iM15SIN COPYRIGHT 1977 EEE. REPRINTED idITH PERMISSION
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ii IMi nceilaoeous)

-"rriTIC Ini-.A*ln i AN INTnNELAEIOITW ELECTRON L09 WIDE-BAND PULSE AMPLIFIER
.', T I LrzaIivcu vi S Pau_ y I- Moyer

Poso _ s , sti,tute of Tachr,;ooy, Cabtriiooe Ma i -or- A~trie.sllschaft, Munich. Gar.ay
,0i v. Applied Prvsis, Vol 45. hN 7. up .l- ?)? l lIEE Oonrnsi If So;ld Stata Circuits, Vol. SC-13, No. 3. mp 4094LL

A na.ni, 1 .tim-d is used a- an issiloini, cpive-.Ing eli ro-s 06.1978)tm
ou- crvncnng tuv nnp ,/ a cu sd fmed-einsion d~od5 s..omctad to In order to build a gigabit/second PUlse amlifier for medium

-.Itauvi vf :00-250 kV Tce diode is comprised of two concentric po.!r applications a new transistor-distributed amplifier
iioenu wth 0 vyriLla gap senaratioc ranti-ig o1 m 2 to 6 w. A cnnfigcretlon was developed and tested. A five-section amplfier

pulsed magnetic fIeld up to SAG is applied along the diode ais. aisploring S Oti fill bipolar transistors has a frequency response
W In the ..... tip yield .. c.ed a.cart critical value. thf *ro dn to 3 6 GHz. Results achieved vera a 10 db gain, 138 mo step
elecroni-errcnt lehivh , topiel bi NAT in reduced tv ,asponsa rise tics, and an amplitudeof 4 9 Peak to peak across a 50
prove..telv two orders of sagnitude (la desired magnetic insuletion Ohm load 4 Res.
msts over the full SO nsec nolnage pulse. 12 Refs. Pimur Kaywords Dc To 1.A S4, Response; Riprler Transistors;

Primary Repuorde: Intense E-baam. lt 2SOkv, Magnetic field Up to Fine-section
Iskg; S'ns Pulse Lengthi Pulsed Field Emission Diode CnPYRIGHT: 1978 IEER, REPRINIED WITH PERMISSION
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( OltOhSTICS AND INSTRUMENTATIONI
1048k fiscallaneoIus)
(ORPORDOWN STUDIES) A RACE-MATCHED DELAY-LINE CLIPPING TECHNIQUE FOR USE WITH FAST
(Solid, Electrical) AMPLIFIERS

RECNANISM FOR A SECONDARY SURFACE BREARDOWN IN A REVERSE SIAS S. Oriffitts and Z.. Tan
HION-AILTAGE SILICON P-N JUOION Uni-eroity of Auckland, Auckland New Zealand

R M. Atem. IV. G'khv. M A. Magomedon and Sh.R. Mutalibov Procoadino Of Ike IEEE. May 1971, pp 821 (15/197S)
Academy of Sciences af the USSR. MachachkmlI. USSR A modified dlav-tica clipping amplifier tachnioue which overcomes
Soviet Physics Technical PhVsiug. VoI. 24. No. a, pp 992-993 (08/19791. the drift nd low-frequency noiso problems of conventionl dc-couoled
Trans. From: Zhurvel Tekhnchaokom Fiviki, VOl. 49, m 170-1778 pulse anolifers is proposed. This technique results in an amplifier

* Ets, system oith low output reflection coefficient and ecellant overload
Primary Keywords; Photgaultplicetion; Elctroluminescenc. Spectrum; rVovery charactelstics. 0 Rts.

700-1500V. Ioe-S to 10a-4 son Rxcitation Pulses. Air Primarv Keywords: Deay Line Clipping Amplifier Technique; Lou Output
5 Vacuum Reflection Coefficient; Lou Noise And Drift
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